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June 25, 2008

Ms. Vickie L. Prather, Acting Supervisor
Division of Water

KPDES Branch

Inventory & Data Management Section
Frankfort Office Park

14 Reilly Road

Frankfort, Kentucky 40601

RE: Renewal Application, KPDES Permit No. KY0103888

Dear Ms. Prather:

On behalf of Cal-Maine Foods, Inc., EnSafe has prepared the enclosed Kentucky Pollutant
Discharge  Elimination System (KPDES) permit renewal application for KPDES
Permit No. KY0103888 issued to the Cal-Maine Foods facility located at 9729 Guthrie Road,
Guthrie, Todd County, Kentucky. This facility’s existing KPDES permit expires on
January 31, 2009. A permit renewal fee of $1,200 is also enclosed.

Cal-Maine and EnSafe look forward to renewal of this permit and appreciate your attentibn to
this matter. If you have any questions, please call me at (list the Nashville number here) or
Helen Brady at (580) 716-4313.

Sincerely,

EnSafe Inc.

By:  David Hutson

cC: Marc Ashby, Cal-Maine Foods, Inc.

Enclosures

Alabama | Arkansas | Connecticut | Florida | Kentucky | Mississippi | North Carolina | Ohio | South Carolina | Tennessee | Texas | Virginia
China | Kazakhstan
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KPDES FORM 1

B0

KENTUCKY POLLUTANT DISCHARGE

()

EGEITE

JUN 302008

By _____———————

INATION SYSTEM

PERMIT APPLICATION

This is an application to: (check one)

Apply for a new permit.

Apply for reissuance of expiring permit.
Apply for a construction permit.

Modify an existing permit.

Give reason for modification under Item IL.A.

0OoxO

A Na}ne ofbusmess, muniéipaht;, company, etc. re;]ﬁestlng permit
Cal-Maine Foods, Inc.

Facility Location Name:

Cal-Maine Foods, Inc.

A complete application consists of this form and one of the
following:

Form A, Form B, Form C, Form F, or Form ng\q’w m& R

For additional information contact:
KPDES Bljanch (502) 564-3410

UN TORSTRTY

o - -’

Facility Contact Name and Title: Mr. )] Ms. [J

Marc Ashby, General Manager

Facility Location Address (i.e. street, road, etc., not PO Box):

9729 Guthrie Road (Highway 181)

Mailing Address:

9729 Guthrie Road (Highway 181)

Facility Location City, State, Zip Code:

Mailing City, State, Zip Code:

Guthrie, Kentucky 42234

.
a*, Guthrie, Kentucky 42234

Facility Contact Telephone Number:

270-483-2002

Principal SIC
Description: 0252 Production of Chicken Eggs
Other SIC Codes: Not applicable.
"TiL FACIT, P T 7

A. Attach a U.S. Geological Survey 7 ¥ minute quadrangle map for the site. (See instructions)

B. County where facility is located:
Todd County

City where facility is located (if applicable):
Not Applicable

C. Body of water receiving discharge:
Unnamed tributary of Spring Creek

D. Facility Site Latitude (degrees, minutes, seconds):

Facility Site Longitude (degrees, minutes, seconds):
87°12' 19"

36° 40' 35"
. Method used to obtain latitude & longitude (see instructions):

Topographic Map Coordinates

F. Facility Dun and Bradstreet Number (DUNS #) (if applicable):

Not applicable

DEP 7032

Revised February 2002
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Federally owned

State Owned Both Public and Private Owned

Telephone Number:
Cal-Maine Foods: 270-483-2002
Russ and Associates: 270-754-3359

Name of Treatment Plant Opeator: (
Cal-Maine Foods with the part-time assistance of Gary Russ of
Russ and Associates

Operator Mailing Address (Street):
Cal-Maine Foods, Inc., 9729 Guthrie Road

Operator Mailing Address (City, State, Zip Code):
Guthrie, Kentucky 42234

Is the operator also the owner? Is the operator certified? If yes, list certification class and namber below.

Yes X No [] Yes [] No
Certification Class: Certification Number:

Gary Russ of Russ and Associates: Class 1l Wastewater #06462

Current NPDES Number.

S

Issuc Date of Current Permit: Expiration Date of Current Permit:

KPDES No. KY0103888

January 31, 2004

AJanuary 31, 2009

Number of Times Permit Reissued:

One

Date of Original Permit Issuance:

October 13, 2000

Studge Disposal Permit Number:

Not applicable

Kentucky DOW Operational Permit #:

Kentucky DSMRE Permit Number(s):

Not applicable

Not Applicable

Which of the following additional environmental permit/registration categories will also apply to this facility?

" Air Emission Source Not Applicable
Solid or Special Waste Not Applicable
Hazardous Waste - Registration or Permit | Not Applicable

KPDES permit holders are required to submit DMRs to the Division of Water on a regular schedule (as defined by the KPDES
permit). Information in this section serves to specifically identify the name and telephone number of the DMR official and the DMR
mailing address (if different from the primary mailing address in Section 1.C). .

A. DMR Official (i.e., the department, office or individual
designated as responsible for submitting DMR forms to the | Marc Ashby, General Manager (if DMRs are ever required)
Division of Water): ‘ ‘ NOTE: THIS IS A NO DISCHARGE FACILITY. NO DMRS

HAVE BEEN REQUIRED.

DMR Official Telephone Number: 270-483-2002

B. DMR Mailing Address:
¢ Address the Division of Water will use to mail DMR forms (if different from mailing address in Section I1.C), or
* _Contact address if another individual, company, laboratory, etc. completes DMRs for you; e.g., contract laboratory address.

DMR Mailing Name: Cal-Maine Foods, Inc.

MR Mailing Address: 9729 Guthrie Road

Muailing City, State, Zip Code: Guthrie, Kentucky 42232

DEP 7032 : 2 Revised February 2002



KPDES regulations require that a permit applicant pay an application filing fee equal to twenty percent of the permit base fee. Please
examine the base and filing fees listed below and in the Form 1 instructions and enclose a check payable to “Kentucky State
Treasurer” for the appropriate amount (for permit renewals, please include the KPDES permit number on the check to ensure proper

crediting). Descriptions of the base fee amounts are given in the “General Instructions.”

O

Facility Fee Category: Filing Fee Enclosed:

Agriculture , ‘ ___1$1,200.00

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance
with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry
of the person or persons who manage the system, or those persons directly responsible for gathering the information, the information
submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing violations.

NAME AND OFFICIAL TITLE (type or print): TELEPHONE NUMBER (area code and number):

Mr. ] Ms.[[] Steve Storm, Vice-President 601-948-6813

SIGNATURE ,,} » | | D71Q/M

C

DEP 7032 3 - Revised February 2002
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ADDITIONAL INFORMATION
KPDES FORM 1

I. FACILITY OWNER/ MAILING ADDRESS

Cal-Maine Foods, Inc.

3320 Woodrow Wilson Drive
Jackson, Mississippi 39209
601-948-6813

H.A. FACILITY DESCRIPTION

The Cal-Maine Foods, Inc., facility at 9729 Guthrie Road (Highway 181) in Guthrie, Todd County,
Kentucky, is primarily engaged in the production of chicken eggs. The facility operations are conducted
on two parcels of land:

1. Two Layer Complexes are on the Layer Farm, an approximately 290-acre parcel of land used for
production and packaging of eggs. The Layer Farm is comprised of 23 layer houses, two egg
processing facilities, a wastewater lagoon, and an egg processing wastewater treatment system.
Offices, two emergency génerator buildings, and a truck maintenance shop are also on the Layer
Farm property. Other portions of the property are used as farmland.

2. The 40-acre Pullet Farm is east of the Layer Farm. On this parcel, pullets are raised until old
enough to be transferred to the Layer Complex for egg production. The Pullet Farm is
comprised of five pullet houses and a storage/generator building.

IV. WASTEWATER TREATMENT

Approximately 1,500,000 eggs are processed at the Layer Farm each day. Process wastewater
generated in the eastern egg processing facility is treated in an onsite package treatment plant. Process
wastewater generated in the western egg processing facility is treated in a naturally aerated lagoon.
Domestic wastewater from both egg processing facilities is treated in the package treatment plant.

Approximately 4,500 gallons of wastewater are treated in the package treatment plant each day, which
is well below the design capacity the plant of 7,500 gallons per day (gpd). The 4,500 gpd is comprised of
approximately 2,000 gallons of egg processing wastewater from the eastern Layer Complex, and 2,500
gallons of domestic sewage from both Layer Complexes.

The package treatment plant, Model SC-26K, was manufactured by Santec Corporation of Aurora,
Colorado, and installed at the Cal-Maine facility in November 1991. It is an extended aeration plant with
activated sludge. Wastewater flows through an eggshell strainer basket (also called a solids intercept
basket), then into three complete-mix flow-through reactors in series, in which removal of organic waste
takes place. The water then flows into reactor 4 which has a gentle aeration section and a clarifier.
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Sludge from reactor 4 can be directed back into reactor 3 or wasted to a 5,000-gallon éludge holding
tank. The sludge from the holding tank is dried on an onsite sludge drying bed and then removed by an
outside contractor as a solid waste. Effluent from reactor 4 is directed into a 10,000-gallon holding tank
for storage until land application by spray irrigation. The effluent is either spray irrigatéd on a field to
the south of the wastewater treatment plant or directed into the wastewater lagoon for land application
on the lagoon irrigation fields, according to nutrient balance needs in the irrigation fields.

The wastewater lagoon was constructed in 2002 on the west side of the Layer Farm. The lagoon location
complies with the separation distances recommended by the Natural Resource Conservation Service
Conservation Practice Standard for Waste Treatment Lagoons, Code 359. The rectangular lagoon

. surface area is approximately 75,000 square feet, based on lagoon dimensions of 250 feet by 300 feet.

The lagoon receives approximately 3,500 gpd of egg processing wastewater from the western Layer
Complex. In addition, treatment plant effluent is occasionally directed into the lagoon prior to onsite
land application, in amounts ranging from 1,500 to 4,500 gpd. Lagoon wastewater that is not depleted
by evaporation is spray irrigated onto Cal-Maine cropland. The irrigation rate is controlled so as to
prevent effluent from running offsite. Lagoon sludge will be removed as necessary (estimated
frequency is once per 10 years) and disposed offsite as a solid waste.

The treatment plant and lagoon are operated by Cal-Maine with the part-time assistance of an outside
consultant, Gary Russ of Russ and Associates. Mr. Russ is certified as a Class Ill Wastewater Operator,
#06462, and is available to provide technical assistance to Cal-Maine in the operation of the wastewater
treatment plant and lagoon, as needed. Russ and Associates is located at 80 Parkway Lane, Central City,
Kentucky 42330, (270) 754-3359.
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KPDES FORM B

Kentucky Pollutant Discharge
Elimination System

Permit Application

Animal Waste Management

A complete application consists of this form and Form 1.
For additional information, contact: KPDES Branch, (502) 564-3410.

Name of Facility _ Cal-Maine Foods, Inc.

Agency
Use
A Type of business (Chéck one)
24 Concentrated animal feeding operation (Complete ltems | and I)
a Concentrated aquatic animal production operation (Complete Items | and 1Il)
B. Give a legal description of the facility location.

This facility is comprised of two parcels of land. The westernmost parcel contains the Layer Complexes, and the easternmost parcel
contains the Pullet Farm. A legal description of each parcel is attached.

-
-
C. Facility operation status (Check one)
X Existing facility
a Proposed facility

Layer Hens None 2,800,000
Pullets None 530,000
C. Number of acres for confinement feeding N/A acres.
Number of acres for land application of waste 180 acres.

DEP 7032B 1 Revised February 2002



C. If there is open confinement, has a runoff diversion and control system been constructed?

0 Yes (Complete 1,2, & 3) [ No (Gotoltem IV)
1. What is the design basis for the control system?

10-Year, 24-Hour Storm (specify inches)
25-Year, 24-Hour Storm (specify inches)

Other (specify inches) (type)
2. Report the number of acres of contributing drainage __~ (acres)
3. ' Report the design safety factor - (safety factor)
D. The following items shall be attached to this form:

1. Asigned certification statement indicating the facility is in compliance with all applicable setback features.

2. A waste management plan indicating the amount of waste generated and how it is to be used.

C B. Indicate the total number of ponds, raceways, and similar structures in your facility.
Ponds ' Raceways Other
C. Provide the name of the receiving water and the source of water used by your facility: |
Receiving Water ’ Water Source
D. List the species of fish or aquatic animals held and fed at your facility. For each species, give the total weight produced by your facility per

_ Yyear in pounds of harvestable weight, and also give the maximum weight present at any one time.

E. Report the total pounds of food few during the calendar month of maximum feeding.

Month Pounds

DEP 7032B 2 Revised February 2002



I certify under penalty of law that this document and all attachments were prepared under my direction or supewision in accordance with a system
designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the person or persons who

. manage the system, or those persons directly responsible for gathering the information, the information submitted is to the best of my knowledge and
w belief, true, accurate, and complete. | am aware that there are significant penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.
NAME AND OFFIGIAL TITLE {type or print) ] TELEPHONE NUMBER (area code and number)
Mr. ] Ms. D Steve Storm, Vice Presndent ) 601-948-6813
SIGNATURE DATE SIGNED

If according to 401 KAR 5:072 a second signature is necessary, please provide below.

/
NA:'/I?ND OFFICIAL TITLE (type or print) TELEPHONE NUI\;ELR{(area code and n%

SIGNATURE

Mr. Ms. []
W a

}

{

_—
-

DEP 7032B : 3 Revised February 2002
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LAYER COMPLEX LEGAL DESCRIPTION

TRACT 1:

Beginning on an iron pin in the West right of way of
‘Kentucky State Hwy 181 where it intersects with the
South right of way of the CSX Transportation Railroad,
thence; along the West right of way of Kentucky Hwy 181
South 16 degrees 45'41" East 1884:.94 feet to an iron
pin in said right of way, thence; continuing along said
right of way a curve to the right with a delta angle

of 10 degrees 23'02" a radius of 5700.00 and a curve
length of 1033.03 feet to an iron pin in said right of
way and being a corner of the Downer property, thence;
along two (2) of Downer's lines as follows, South

63 degrees 59'31' West 1317.81 feet to an iron pin as

a fence corner, thence;North 14 degrees 55'00" West
565.04 feet to an iron pin, Downer's northeast corner
and the southeast corner of the L. Sadler property,
thence; along four (4) of L. Sadler's lines as follows,
North 14 degrees 38'43" West 1383.37 feet to an iron
Pin at a fence corner, thence; South 81 degrees 35.'26"
West 1027.54 feet to an iron pin, thence; North 66
30'00" West 2667.77 feet to an iron pin at a fence
corner, thence; North 23 degrees 05'24" East 1441.75
feet to an iron pin at a fence intersection L. Sadler's

corner in D. Stevenson's South line, thence; along two
(2) of D. Stevenson's lines as follows, South 68 degrees
09'53" East 436.64 feet to an iron pin at a fence
corner, thence; North 23 degrees 05'43" East 1812.83
feet to an iron pin D. Stevenson's corner in the South
right of way of the afore said CSX Transportation Rail-
road, thence; along the South right of way of said
railroad South 50 degrees 28'39" East 3513.54 feet to
the point of beginning. Containing 290.10 acres
according to survey made by Michael V. Holmes and
Assoc. dated 03/07/91.
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PULLET FARM LEGAL DESCRIPTION

BEGINNING at an iron pin (old) at the intersection of the north right of way of
the CSX Railroad and the east right of way of Kentucky Highway 181, said iron
pin being 56.2 fect, more or less, north of the centerline of said CSX Railroad
and 30 feet, more or less, east of the centerline of said Kentucky Highway 181;
THENCE continuing with said east right of way of Kentucky Highway 181,
North 16 degrecs 43 niinutes 40 seconds West for a distance of 72.75 feet to an
tron pin (new) in said east right of way, said iron pin being the southwest corner
of a 147.11 acre tract belanging o Noah Yoder; THENCE leaving said cast right
of way and with the south line of said Yoder, North 83 degrees 12 minutes 26
seconds East for a distance of 1892.00 feel to an iron pin (old), said iron pin

~ being the southeast corner of said Yoder; THENCE leaving said south line of

Yoder and on a new line, South 02 degrees 01 minutes 15 seconds West for a
distance of 1694.97 feet to a point, said point being in the north line of the
Gregory property; THENCE with said north linc of Gregory, South 65 degrees
23 minutes 19 seconds West for a distance of 71.07 feet to a point, said point
being the northwest corner of the Gregory property, said point also being in said
north right of way of said CSX Railroad; THENCE leaving said north line of
Gregory and with the north right of way of said CSX, North 50 degrees 28
minutes 38 seconds West for a distance of 2247.16 feet to the point of beginning
and according to a survey dated November 25, 1996, by Joseph C. Deering,
Kentucky Registered Land Surveyor License. Number 3171 of Patrick
Engineering Inc.

Together with and subject to covenants, right of ways, easements, and
restrictions of record.
Said property contains 39.126 acres more or less.
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Setback Features Certification
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KPDES Permit Renewal Application
KPDES Permit No. KY0103888
Cal-Maine Foods, Inc.

Guthrie, Kentucky

SETBACK FEATURES SUMMARY AND CERTIFICATION ATTACHMENT

IL.D, Item 1

A USGS digital orthophoto quadrangle map of the subject site and blueprints of recently

- constructed buildings were combined to evaluate setback features. Information regarding nearby

structures was provided by Marc Ashby, General Manager of the Cal-Maine facility and a long-
time resident of the area. Karst features on the Cal-Maine property were identified through
review of a topographic map, orthophoto quadrangle map, and surveyed elevations of the ground
surface on the west side of the Layer Farm property; interviews with Mr. Ashby; and a visual
inspection of each suspect area by a geologist trained in karst geology. The attached figure
(Poultry Houses with Setbacks) presents the Pullet Farm poultry houses and the Layer Complex
poultry houses with setback buffers As indicated in the figure:

The poultry houses are not located within 1,500 feet of a dwelling not owned by
applicant, or a church, school, schoolyard, business, park or other structure to which the
general public has access. From the poultry houses, the nearest dwelling not owned by
Cal-Maine is the residence associated with the hog farm north of the Cal-Maine property.

The poultry houses are not located within 2,000 feet of an incorporated city limit. The
nearest incorporated city limit is the town of Guthrie, well over 1 mile to the southeast;

The poultry houses are not located within 150 feet of a lake, river, or blue-line stream.
No lakes or rivers are in the vicinity of the Cal-Maine property. The nearest perennial
(blue-line) stream is the unnamed tributary of Spring Creek, to the south of the site.

According to 401 KAR 5:002, "Karst feature” means a naturally occurring feature formed
by the dissolution of carbonate rock including but not limited to a sinkhole drain, karst
window, swallet, spring, sinking stream, or cave. No karst features have been noted
within 150 feet of the poultry houses. The presence of karst features in the vicinity of the
western poultry houses was assessed prior to their construction as described in the
enclosed letter report (Todd Hughes to Bob Scott, dated July 31, 2000). The western
poultry houses were constructed more than 150 feet from the two karst features identified
on the Cal-Maine property, as shown on the updated figure titled Karst Features
Investigation, Layer Complex. (A third known karst feature is present on the property
near the northwest border of the site, in the wooded area adjacent to the railroad and well
beyond the 150-foot setback requirement. The third karst feature is not designated on the
Karst Features Investigation map.)

The poultry houses are not within 300 feet of a water well not owned by applicant. Water
wells within 300 feet of the poultry houses are owned by Cal-Maine Foods, Inc.
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KPDES Permit Renewal Application
KPDES Permit No. KY0103888
Cal-Maine Foods, Inc.

Guthrie, Kentucky

. The poultry houses are not within one mile of downstream water listed in 401 KAR 5:030
as exceptional water or outstanding national resource water, or outstanding state resource
water. No Todd County waters are listed in 401 KAR 5:030.

. The poultry houses are not within one mile of a downstream public water supply surface
water intake.

. The poultry houses are not within 150 feet of primary roadways.

. The poultry houses are not within 100 feet of secondary roadways.

Other Siting Considerations

The poultry houses are located in the recharge basin and groundwater protection area for the
Meriwether Spring, a karst spring. Meriwether Spring was formerly the sole water-supply
source for Guthrie, Kentucky; however, Meriwether Spring is no longer used as a water supply.

Todd and Logan Counties are now supplied water from the Cumberland River via a pipeline.
According to Mike McGee (270-483-9985), engineer for the regional water supply project, the
reason for using an alternate water supply source was not the quality of the water from the
spring, but rather concerns about the quantity of water available. According to Mr. McGee, tests
of the Meriwether Spring water have not indicated a water quality problem.
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KPDES Permit Renewal Application
KPDES Permit No. KY0103888
Cal-Maine Foods, Inc.

Guthrie, Kentucky

SETBACK FEATURES CERTIFICATION

I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is to the best of my knowledge and belief, true, accurate,
and complete. I am aware that there are significant penalties for deliberately submitting false
information, including the possibility of fine and imprisonment for knowing violations.

ignature & Title
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The Cal-Maine Foods facility in Guthrie, Kentucky, has implemented a Comprehensive Nutrient
Management Plan (CNMP) that addresses waste management at this farm. Samples of chicken
manure, wastewater, and soil from farm fields are collected and analyzed annually. The CNMP is
updated every year based on the most recently available laboratory data for manure,
wastewater, and soil nutrient content. The CNMP attached here includes the 2007 laboratory

data; data and reports from previous years are available at the site.
The waste management strategy can be summarized as follows:

1. Cal-Maine applies approximately 3 tons per acre of composted chicken manure onto land-

application fields on this farm, once every other year.

2. Cal-Maine transfers the remaining composted poultry manure to other farmers for offsite land

application on other farms.

3. Wastewater from the treatment plant and the lagoon is spray irrigated onto designated fields
at rates determined by annual soil tests and the nutrient content of the wastewater. The
treatment plant effluent can be transferred to the lagoon for irrigation on the lagoon irrigation

fields as needed to achieve a desirable nutrient balance.

Details of the waste management practices in use at this facility are provided in the attached

CNMP.
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COMPREHENSIVE NUTRIENT MANAGEMENT PLAN
Cal-Maine Foods, Inc.
9729 Guthrie Road
Guthrie, Kentucky
EnSafe Project Number
2113-031

Prepared for: .
—M
o

Cal-Maine Foods, Inc.

Guthrie, Kentucky

Prepared by:

ENSAFE

/A

EnSafe Inc.

5724 Summer Trees Drive
Memphis, Tennessee 38134
(901) 372-7962
www.ensafe.com

June 8, 2004

(Revised from the previous CNMP, dated September 27, 2001)
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1.0 INTRODUCTION

This site-specific Comprehensive Nutrient Management Plan (CNMP) has been developed as required
by Kentucky Pollutant Discharge Elimination System (KPDES) individual permit KY0103888 for the
Cal-Maine Foods, Inc. (Cal-Maine) poultry farm in Todd County, Guthrie, Kentucky.
This CNMP meets the requirements of the Kentucky Natural Resources Conservation Service (NRCS)

Conservation Practice Standard Code 590, Nutrient Management (a copy of this document is in
Appendix A). _The U.S. Environmental Protection Agency (EPA) Comprehensive Nutrient
Management Planning Technical Guidance, dated December 1, 2000, was used during development
of a CNMP dated September 27, 2001, for the Cal-Maine Guthrie farm. The 2001 CNMP was
updated to create this 2004 CNMP, which includes the modifications that have occurred at the
Guthrie farm since the 2001 plan was developed. Changes in the NRCS standard or in applicable
federal, state, or local regulations or policies may necessitate future revisions of the plan, and
portions of the plan are updated annually, as necessary to reflect changing conditions at the
Cal-Maine Guthrie farm. The practices described in this CNMP are implemented in conjunction with
the Best Manégement Practices (BMP) Plan, dated August 7, 2000, already in place at the
Cal-Maine Guthrie facility.

The primary purpose of this CNMP is to achieve the correct nutrient levels of nitrogen and
phosphorus needed to grow planned crops by balancing the nutrients already in the soil with the
nutrients in land-applied animal waste. Together with the BMP plan, the CNMP documents actions
that Cal-Maine takes to reduce the potential for impairment of surface and groundwater resources.
The BMP plan addresses waste generation and management at this facility, including manure and
wastewater handling and storage and dead animal disposal. The CNMP addresses application of
wastes (poultry litter and egg processing wastewater) to the Cal-Maine farmland, including these
specific CNMP components: land treatment, nutrient ménagement, record keeping, and other BMPs
specified in Cal-Maine’s permit to be included in the CNMP. '

In accordance with the Kentucky Agriculture Water Quality Act, a Kentucky Agriculture Water Quality
Plan (AWQP) is required for-the Cal-Maine Guthrie facility. The AWQP specifies BMPs to achieve
minimum acceptable quality levels for planning, siting, designing, installing, operating, and

maintaining agricultural facilities in the Commonwealth of Kentucky. Agricultural facilities are
1
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expected to develop individual plans thatb fit their specific circumstances, using the BMPs in the
AWQP as guidance. The BMP plan and this CNMP outline the specific practices Cal-Maine employs in
its Guthrie facility to meet the requirements of the KPDES individual permit conditions and the

AWQP guidelines. .
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2.0 SITE INFORMATION

The Cal-Maine Guthrie facility occupies a site on KY 181, also known as Guthrie Road, at the
intersection of the CSX Railroad crossing in Todd County. The site address is 9729 Guthrie Road,
Guthrie, Kentucky 42234, and the mailing address is P.O. Box 40, Guthrie, Kentucky 42234. The
facility’s telephone number is (270) 483-2002.

The facility consists of two parcels of land. The larger parcel, 290 acres in size, is located southwest
of the KY181 and CSX Railroad intersection. This parcel is designated as the Layer Farm on
Figure 1. The Layer Farm has 23 layer houses, two egg processing areas, offices, an
emergency generator building, and a truck maintenance shop. The smaller parcel, about 40 acres
in size, is located northeast of the KY181 and CSX Railroad intersection. This parcel contains
five pullet houses and a small generator/storage building. This parcel is identified as the Pullet Farm

on Figure 1.
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3.0 PRODUCTION INFORMATION
3.1 Litter Production
The Cal-Maine Guthrie facility houses an approximate maximum of 2,500,000 laying hens, with an

average weight of 3.5 pounds per hen. This number of laying hens produces approximately

150,000 dozen eggs per day.

The pullet farm houses chicks that serve as replacements for the laying hens. The pullet farm is
regularly stocked with one-day-old chicks, one house at a time. The birds are transferred to the
egg production facility when they are approximately 18 weeks old. The maximum population of the
pullet faclity is approximately 570,000 nine-week-old birds, with an average weight of

1.5 pounds each.

Cal-Maine is in the process of reducing the number of laying hens and pullets per house, so that the
number of birds on the layer farm and pullet farm combined is expected to decrease from nearly
3,000,000 birds in 2004 and 2005 to approximately 2,600,000 birds in 2008 and beyond. The

decreased number of hens and pullets will result in less chicken litter production over time.

As described in the BMP plan, chicken litter is stored in the lower portion of the high-rise
poultry houses and removed once per year. Approximately 80 15-ton loads of manure are produced
from each layer house per year, and approximately 50 15-ton loads of manure are produced from
each pullet house per year. Exact amounts can vary, depending on the number of chickens

per house. Appendix B contains an estimate of the annual chicken litter production.

3.2 Nutrient Production from Chicken Litter
Samples of Cal-Maine Guthrie chicken litter are collected annually by the Todd County Extension
Office and submitted to the University of Kentucky (UK) Lexington Lab for analysis. Appendix B

_contains a summary of the most recent laboratory results for nitrogen, orthophosphate and

potassium content of the chicken litter, along with the average value for each nutrient.
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Appendix B also contains a calculation for the estimated annual amount of nutrients produced in

the chicken litter and available for land application. This estimate is recalculated annually, based on

the most recent chicken litter nutrient values.

Please note that Cal-Maine does not utilize the entire volume of litter on its own farm.

The majority of poultry litter produced is land-applied offsite.

3.3 Wastewater Production

In addition to chicken litter, nutrients for land application are available from wastewater generated
at the Layer Farm. At the pullet farm, small quantities of domestic wastewater are generated and
disposed of via a septic system, so pullet farm wastewater is not considered a contributor to

nutrient production.

Wastewater generated at the Layer Farm is treated in an onsite package treatment plant and/of in
an aerobic lagoon. The wastewater treated in the wastewater treatment plant consists of
approximately 4,000 gallons per day (gpd) of egg processing wastewater and domestic wastewater,
combined. The wastewater treated in the aerobic lagoon consists of approximately 3,000 gpd of
egg processing wastewater. However, treated effluent from the wastewater treatment plant can be

routed to the lagoon for spray irrigation on the north field.

The package treatment plant, Model No. SC-26K, was manufactured by Santec Corporation of
Aurora, Colorado, and installed in November 1991. The treatment plant is operated by Cal-Maine,
with the part-time assistance of an outside consultant who is certified as a Class III Wastewater
Operator. The plant is @ modified extended aeration plant with activated sludge. The wastewater
first passes through an eggshell strainer basket, then into three complete-mix flow-through type
reactors in series where brganic waste is removed. The wastewater then flows into a fourth reactor,
which has a gentle aeration section and a darifier. Sludge from reactor 4 can be directed back into
reactor 3 or wasted to the 5,000-gallon sludge holding tank. The sludge in the holding tank is dried
by evaporation and then removed as a solid waste by an outside contractor. Effluent from reactor 4

is directed to a 10,000-gallon effluent holding tank and can be routed to the wastewater lagoon for
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further processing, or directly land applied (spray irrigated) on approximately six acres of the

south field of the Layer Farm.

An estimated 3,000 gpd of egg processing wastewater is routed to a naturally aerated lagoon for
treatment, in addition to the effluent from the wastewater treatment plant which is not directly land
applied. The 250- by 300-foot lagoon has a surface area of approximately 75,000 square feet. The
lagoon is sized for a retention time of 600 days at an estimated flow rate of 3,500 gpd. With the
addition of the effluent from the package treatment plant, the retention time decreases to 150 days,
but treatment efficiencies are not adversely impacted, because the additional water has already
been treated. Lagoon wastewater that is not depleted by evaporation will be drawn down as
needed and spray irrigated onto approximately 15.25 acres of the north field of the Layer Farm.

The irrigation rate is controlled to prevent runoff from the effluent discharge.

The wastewaters from the treatment plant and from the lagoon are sampled at least annually, and
sometimes more often. The concentrations of nutrients available in the wastewater are used in the

calculations of wastewater application rates to the fields.

Plant-Available Nitrogen

The treated wastewater contains nitrogen in the forms of nitrate and ammonia. Some
organic nitrogen may also be present, but organic nitrogen is not immediately available to plants.
Both ammonia nitrogen and nitrate nitrogen are forms of nitrogen that are readily available to

‘plants. However, considerable amounts of ammonia nitrogen can be lost to the air through

volatilization as ammonia gas, particularly in a spray irrigation system. Nitrate nitrogen is readily
available to crops. HoweVer, if excess water is present, nitrate nitrogen can be lost through
leaching or denitrification. Because nitrogen can be readily lost in field applications, estimates of

nitrogen losses are often calculated to be 50% to 80% of the total available nitrogen.

Phosphorus
In general, most effluent phosphorus is soluble and readily available for plant use. Ninety percent

availability has been commonly used for phosphorus calculations.
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Appendix C contains the most recent laboratory data for the lagoon and treatment plant effluents,
and calculations of the nutrients available in the spray irrigation wastewater. These estimates are

recalculated annually based on the most recent laboratory data for wastewater samples.
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4.0 LAND APPLICATION SITE INFORMATION
All of the wastewater effluent and some of the chicken litter produced by Cal-Maine is land-applied

on the Layer Farm. No wastewater or poultry manure are land-applied on the pullet farm; instead,
chemical fertilizer is used for these crops. Poultry litter not used on Cal-Maine farmland is sold to

outside farmers for offsite use.

Cal-Maine does not send any of the wastewater generated at this facility offsite; all of the
wastewater is land-applied on the farm. Cal-Maine has the option of decreasing the area devoted to
land application of chicken manure, in order to increase the area for wastewater application, if

desired.

4.1 Field Designations and Soil Types

There are two fields on the Cal-Maine Layer Farm, as depicted on Figure 2. The north field
comprises the land on the north and northwest sides of the layer houses and the area between the
layer houses. Approximately 76 acres of the north field are used for crops. The lagoon wastewater
effluent is spray irrigated onto approximately 15 acres of the north field. The south field,
approximately 110 acres, comprises land south of the layer houses and the south side of the land
southwest of the new layer complex. Approximately 82 acres of the south field are used for growing
crops. When the wastewater treatment plant effluent is directly land-applied, it is spray irrigated
onto approximately six acres of the south field. The Cal-Maine pullet farm field contains about

19.7 acres, as shown in Figure 3.

A soil map from the Soil Survey of Todd County, Kentucky, (Figure 4) indicates the soil types in the
Cal-Maine fields. The general soil type in the Cal-Maine vicinity is Pembroke-Nicholson-Crider, which
consists of well-drained and moderately well-drained, nearly level to sloping deep soils that are
loamy and were formed in loess and residuum from limestone, on broad upland plains. Detailed soil

dassifications for the Cal-Maine fields include a mixture of the fo"owing soil types:
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Pembroke silt loam (PmA, PmB, and PmC2): deep, well-drained{ moderately permeable soils
on broad upland ridges and side slopes of the Mississippian Plateau. These soils formed in
loess and the underlying residuum from limestone or old alluvium. PmA slopes are 0 to 2%; -
PmB slopes are 2 to 6 %); and PmC2 slopes are 6 to 12%, eroded. Pembroke silt loam is in
hydrologic group B, soils having a moderate infiltration rate when thoroughly wet. The
PmB soil type predominates in the pullet farm field and on the eastern side of both the north

and the south Layer Farm fields.

Hammack-baxter complex (HbB, HbC2): deep, well-draibned, moderately permeable soils on
ridgetops and side slopes of the karst Mississippian Plateau area. These soils formed in
residuum from cherty limestone (Baxter series) or in a thin loess mantle and the underlying
residuum from cherty limestone (Hammack series). HbB slopes are 2 to 6%, and
HbCZ slopes are 6 to 12%, eroded. Hammack-baxter complex soils are in.
hydrologic group B. The HbB soil type predominates on the southeastern side of the
pullet farm field and on the western side of the north Layer Farm field.

Crider silt loam (CrA, CrB): deep, well-drained, moderately permeable soils on broad upland
ridges and side slopes. These soils formed in loess and the underlying residuum from
limestone or old alluvium. CrA slopes are 1 to 2% and CrB slopes are 2 to 6%. Crider silt
loam soils are in hydrologic group B. The CrB soil type predominates on the western side of
the south Layer Farm field, along with the HbC2 soil type.

Vertrees silty clay loam '(VeC2): deep, well-drained, moderately permeable soils on side
slopes of karst uplands, underlain by limestone. These soils formed in clayey residuum from
limestone. VeC2 slopes are 6 to 12%, eroded, and this soil is in hydrologic group B. The
VeC2 soil type is present in small localized areas of the south Layer Farm field.

Nolin silt loam (No): deep, weli-drained, nearly level soils on flood plains and in
upland depressibns. These soils formed in silty alluvium washed from soils derived

from limestone, sandstone, siltstone, shale, and loess. Slopes range from 0 to 3%. Nolin silt

13
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loam soils are in hydrologic group B. The No soil type is present in small localized areas in

the south Layer Farm field.

. Lindside silt loam (Ln): deep, moderately well-drained, nearly level soils on flood plains and
in upland depressions. These soils formed in silty alluvium washed from soils derived from
limestone, sandstone, siltstone, shale, and loess. Slopes range from 0 to 2%. Lindside silt
loam soils are in hydrologic group C, soils having a slow infiltration rate when thoroughly

wet. The Ln soils are found in a small area in the north Layer Farm field.

4.2 Location of Sensitive Areas

Environmentally and socially sensitive areas, such as karst features and dwellings not owned by -

Cal-Maine, require special consideration during land application of manure. Both the
Kentucky Concentrated Animal Feeding Operation (CAFO) reguiations and the Kentucky AWQP
require setbacks (not necessarily of the same distance) from sensitive areas during land application

of poultry manure.

Because Cal-Maine is a CAFO operator, it must adhere to CAFO setback distances for poultry houses
and manure storage areas. However, Cal-Maine does not farm the Layer Farm or the pullet farm
land. Instead, the lands are leased to outside farmers who grow crops on the leased land. One of
those farmers purchases manure from Cal-Maine and applies the manure to the leased
Layer Farm fields. Because this farmer is not a CAFO operator, it is Cal-Maine’s understanding
(based on communications with the Kentucky Division of Water) that he is required to adhere to the
land application setbacks specified in the AWQP, but not to the CAFO regulation setbackS.

As shown on Figure 2, three sinkholes (karst featurés) are on the Layer Farm. One of the sinkholes
is next to the railroad and two are near the west layer complex, all in the north field. As stated in

the BMP plan, Cal-Maine adheres to the required setback distances for sinkholes: poultry houses and

litter storage areas are at least 150 feet from the sinkholes, and poultry manure is land-applied no -

closer than 75 feet. There are no identified sinkholes on the pullet farm.

14



)

Comprehensive Nutrient Management Plan
ENS A FE Cal-Maine Foods, Inc. — Guthrie, Kentucky
) June 8, 2004

Waterways on and near the farms are shown on Figure 4. A pond is indicated on the pullet farm

field, but no land application of manure occurs on the pullet farm. A blue-line stream south of
Cal-Maine’s property is more than 150 feet from the property line (the required setback distance for
land application is 150 feet). The soil survey map (which is based on a 1981 aerialiphotograph)
indicates that an intermittent stream on the south Layer Farm field flows into the blue-line stream to
the south, but site reconnaissance indicates that this intermittent stream is no longer present. The

current topography of the south field is such that water sheet-flows over the field and, if

' large volumes of water are present, collects in a low area north of the property line.

A trailer used as a residence, which is not owned by Cal-Maine, is located near the pullet farm, as
shown on Figure 1. In accordance with the setback requirements listed in the AWQP and
Cal-Maine’s BMP plan, poultry manure will be applied no closer than 50 feet from property lines and

no closer than 300 feet from the trailer.

A state roadway (Highway 181) lies adjacent to the Cal-Maine properties, as shown on Figure 1.
CAFO reguilations specify that poultry manure cannot be applied within 75 feet of state roadways;
the AWQP does not have a roadway setback restriction. As stated previously, it is Cal-Maine’s
understanding that the farmer who is applying the poultry manure must comply with the AWQP plan
but not with the CAFO setbacks for land application.

Cal-Maine owns the water wells near the fields. No other water wells are known to be within the
200-foot setback for poultry manure land application areas.

Cal-Maine notes that crops may be grown closer to the sensitive areas than indicated by setback

distances, as long as there is no poultry manure land application within the setback distance.

4.3 Land Treatment Practices

Land treatment practices implemented on Cal-Maine farmland include:

15
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. No-till farming methods.

. A crop residue ground cover of at least 40% at all times.

. Incorporation of the poultry litter into the soil, with minimal tillage.

. Maintenance of required setbacks for land application of animal wastes, as specified in the
BMP plan.

4.4 Risk Assessment for Potential Nitrogen or Phosphorus Transport from Fields

Nitrogen and phosphoi'us are the two nutrients most often identified as impairing the quality of
groundwater and surface water. Nitrogen leaching from the root zone can be transported to surface
water or leach to groundwater. Nitrate, a form of nitrogen, at a concentration of 10 parts per
million or greater in drinking water, is a health risk. Phosphorus runoff entering surface water
contributes to excessive algae growth, causing low oxygen levels that impair aquatic life and
contribute to bad-tasting water. The procedures outlined in this CNMP are designed to minimize the

transport of nitrogen to surface and groundwater.

The potential risk for nitrogen transport from fields is mitigated by several practices:

. Calculation of the amount of litter to be applied, based on a nitrogen budget for the specific
Crops sown.
. Careful timing of litter application to maximize plant uptake of the nitrogen.
. Application of the litter to avoid sensitive areas such as sinkholes. -

Application of adequate amounts of manure to meet the calculated nitrogen budget can result in

over-application of phosphorus. The potential risk for phosphorus transport is assessed by:

. Testing the soil for extractable phosphorus as determined by the Mehlich III method. If the
residual soil test phosphorus level is below 400 pounds per acre, manure can be applied

16
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based on a nitrogen budget. If the residual soil test phosphorus level is above 400,

additional assessment of the potential risk for phosphorus transport must be conducted.

. Determining the potential risk of phosphorus movement into water from a field by using the
Phosphorus Index for Kentucky. If the soil test level of phosphorus is over 400 pounds per
acre and if the phosphorus index is high or very high, the nutrient application budget must

be phosphorus-based.

In accordance with the conditions of the KPDES permit, Cal-Maine collects soil samples from land
application fields annually, prior to each growing season. The soil sampleé are analyzed for
phosphorus content by the University of Kentucky College of Agriculture, using the Mehlich III
method for phosphorus. Appendix D contains copies of the laboratory data associated with the soil

tests for phosphorus. As long as the soil tests indicate that the phosphorus in the fields is below

400 pounds per acre, the nutrient application rates for the fields can be nitrogen-based.

If soil tests indicate residual phosphorus levels greater than 400, the Kentucky Phosphorus Index
can be used to calculate the risk of phosphorus movement from the fields into streams. A
Kentucky Phosphorus Index worksheet has been completed for each Layer Farm field and included
in Appendix E. The calculated phosphorus indexes indicate that there is medium potential for
phosphorus movement from the Layer Farm fields, which allows Cal-Main_é to use a nitrogen-based
nutrient budget for calculating waste application rates. The Kentucky Phosphorus Index will be
revised each year, if the soil test data warrant or if other index factors change. If the recalculated
values should indicate that the potential for phosphorus movement from a field is high or very high,
Cal-Maine will adhere to a phosphorus-based nutrient budget for that field.

Steps that Cal-Maine may choose to take that would lower the risk of phosphorus movement

include:

. Changing the nutrient application timing so that no application is conducted in December or

January.

17
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. Maintaining ground cover immediately following land application so that it is above 60%.
. Changing the nutrient application timing to June through September.
. Modifying the application method to incorporate the manure within 48 hours, or using

injection as the application method.

4.5 Crop Rotation, Historical Yield, and Nutrient Removal

The typical 2-year crop rotation practiced on the Cal-Maine farm land is as follows:

Year 1, Spring — Fall: Corn
Year 1: Fall — Spring: Wheat |
Year 2: Spring — Fall: Soybeans
Year 2: Fall — Spring: Fallow
Rotation repeats.

This sequence is followed on the north and south portions of the farm separately; i.e., the north
field is in year 1 of the sequence when the south field is in year 2. Application of chicken litter to
the fields is conducted prior to the planting of the corn crop. Estimated crop nutrient removal
values are based on historical crop yields and the NRCS's Agricultural Waste Management Field
Handbook, Chaper 6 (see Appendix F).

18
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5.0

MANURE AND WASTEWATER APPLICATION PLAN

The primary purpose of nutrient management is to achieve the level of nutrients (e.g. nitrogen and

phosphorus) required to grow the planned crop by balancing existing nutrients in the soil with those

that will be applied in the manure and other fertilizer sources. At a minimum, nutrient management

should prevent the application of nutrients at rates that will exceed the capacity of the soil and

planned crops to assimilate nutrients and prevent pollution.

Manure and wastewater application rates are based on these conditions, as established in previous

sections of this CNMP:

Two-year crop rotation is corn followed by double-cropped wheat and soybeans.
No-till techniques are used on this farm.
Soils are well-drained.

Soil test results indicate that phosphorus is high (above 60 pounds/acre) and potassium is
very high (above 420 pounds/acre). Therefore, no additions of phosphate (P,0Os) or
potash (K;0) are required or recommended, even though there will be some crop removal of

these nutrients.

Nutrient application rates are based on nitrogen because soil tests indicate that phosphorus
typically is below the threshold value of 400 pounds per acre and/or because the
Kentucky Phosphorus Index indicates a medium risk of phosphorus movement from the
fields.

- Application rates are based on University of Kentucky AGR-1, 2000-2001 Lime and

Fertilizer Recommendations (a copy of pertinent sections is included in Appendix H).

19
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. Poultry manure has historically been applied on Layer Farm fields on a 4-year rotation

(once every four years). A commercial fertilizer (10-0-0) is used for supplemental

nitrogen, based on soil tests.

. Estimated available nitrogen from previous crops and manure applications:
Nitrogen recommendations in KY AGR-1 take into consideration contributions from previous
crops, such as soybeans. Organic nitrogen available to plants from previous applications of
poultry manure is negligible in the fourth year following application, and so is not a factor for

estimating the nutrient budget in this case.
. NO manure is applied on land that is spray irrigated.

51 Crop Nutl;ient Requirements and Manure Application Rates
Worksheets for calculating crop nutrient requirements and allowable waste application for each field
are included in Appendix G. The nutrient requirements are recalculated annually, based on the

most recent laboratory data available.

Poultry manure is typically applied on Cal-Maine farmland at a rate of six tons per écre, every
fourth year, prior to planting of corn. Because corn is planted every other year in the crop rotation
sequence, commerdial nitrogen fertilizer is used during corn planting years when manure is not
applied. This application sequence mitigates phosphorus buildup in the soil.

The four-year cycle for manure applicati(_)n may be modified to three years for a small portion
(10 acres) of the farm, selected based on soil test information. Manure was historically applied to
the 10 acres dufing the third year, instead of the fourth, to allow for onsite disposal of composted
material (manure with compostéd chicken carcasses). Cal-Maine now disposes of chicken carcasses
through an offsite rendering process. The modified cycle for composted material will not be

implemented as long as there is no composted material to be disposed.

20
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The crop sequence is rotated on the north and south fields so.that manure is applied on.the
Layer Farm every other year, to either the north or south field, with limited application of composted
material every year, if necessary. Land application of manure to the Cal-Maine farm is well below
the rates allowed by the nutrient budget for nitrogen. A éommercial fertilizer (10-0-0) is used to

provide supplemental nitrogen, and is applied at rates indicated by soil tests.

5.2  Crop Nutrient Requirements and Wastewater Application Rates

Spray irrigation of wastewater is conducted at a rate that keeps nitrogen application below the rates
allowed by the nitrogen budget. Soil tests of spray irrigated fields are conducted annually, for both
nitrogen and phosphorus. Because the spray irrigated wastewater can contain high concentrations
of phosphorus in particular, the data are scrutinized carefully and the spray irrigation patterns may

be modified as a result.

A soil test report for soil in the south irrigation spray field (south field), dated June 20, 2001,
indicated a phosphorus level of 287 Ibs/acre. A soil test of the same field, dated May 12, 2003,
indicated a phosphorus level of 1,076 Ibs/acre, which is in excess of the 1,066 Ibs/acre cutoff for
phosphorus application from any nutrient source. These values indicated a substantial and
unexpected increase in soil phosphorus content in this spray field in only two years. Tests in 2003
of two other fields at the facility on which manure is applied indicated soil phosphérus of
197 Ibs/acre (south field) and 129 Ibs/acre (north field), so the elevated soil phosphorus was related

to the effluent being spray irrigated on the field, not to manure application.
The poésible causes of the elevated soil phosphorus level were determined to be:

. Elevated phosphorus in the treatment system effluent. A wastéwater effluent sample
. collected April 3, 2003, indicated .a total phosphorous concentration of 770 milligrams per
Liter (mg/L). A sample of the effluent collected March 23, 2001, had yielded a phosphorus

| concentration of only 67.5 mg/L. According to the facility's general manager,

Mr.. Marc Ashby, the egg washwater soap application had been automated, with the result
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that the soap content of the washwater was greater. He suspected that the increased soap

usage created an increase in the phosphorus concentration of the wastewater.

An increase in the volume of effluent being spray applied to the south field. The
construction of additional poultry houses resulted in additional sanitary wastewater flow to
the wastewater treatment plant, estimated at 500 gallons per day. The increased volume of

irrigation water could have exceeded the crop capacity to take up the nutrients.

The steps that Cal-Maine took to address the elevated level of phosphorus in the spray irrigation
field included:

discontinuing spray irrigation on the six acre field with the elevated soil phosphorus levels;
directing the treatment plant effluent into the lagoon;

discontinuing the use of the automatic soap dispenser, and limit the amounts of soap being

added to the egg processing water;

testing the soil in the south spray field prior to resuming irrigation. For a soil test
phosphorus of 801 to 1066 Ibs/acre, the phosphorus application rate will be limited to that
corresponding to %2 of the estimated removal of phosphorus in the harvested plant biomass,
or Cal-Maine may choose to simply not resume irrigation of this field until the residual soil

phosphorus is once again below 400; and

more closely monitoring both the wastewater treatment plant effluent and the

soil phosphorus concentrations in the future.

Cal-Maine considers the elevated phosphorus level in the south spray field in 1993 as an indication

of the need for continual close monitoring of the phosphorus concentrations in spray irrigation

wastewater and in all the spray irrigation fields in the future. Ongoing scrutiny of these
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concentrations and quick response to elevated levels will prevent overloading of the soil with

phosphorus.

Steps that Cal-Maine may take to mitigate phosphorus concentrations in the spray irrigation fields

are:

. Increasing the size of the fields to be irrigated to spread out the nutrients applied.

. Testing the soil from the irrigation fields separate.ly from the rest of the ﬁeldé.

. More frequent testing of the wastewater effluent to assess whether nutrient concentrations
in the wastewater have changed.

. Modifying crop rotation to grow crops that take up more of the nutrients.

. Restricting the timing of the spray irrigation to the growing season.

. Altering the wastewater treatment plant regime.

. Modifying the types of crops grown or the crop rotation cycle.

5.3 Application Timing

A key component of land application is timing. Manure should be applied as close to the planting as
possible or when the crop is actively growing in such a way as to prevent it from entering streams,
other water bodies, and environmentally sensitive areas. Manure application in the spring, to
coincide with corn nutrient needs, is optimal. Additional application of smaller quantities in the fall,
to coincide with wheat nutrient néeds, is acceptable but not required. Land application of manure is
currently conducted from October through March, with a cover crop. No land application occurs

when the ground is snow-covered, frozen, or saturated.
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Wastewater effluent may be spray irrigated on a semi-continual basis year-round. However, no

spray irrigation occurs when the ground is snow-covered, frozen, or saturated. Cal-Maine chooses
to concentrate the lagoon wastewater application to the crop growing season. The effluent from the
wastewater treatment plant historically has been spray irrigated on a year-round basis, but
Cal-Maine has now developed an option of diverting wasteWater treatmént plant effluent to the

lagoon, and may choose to restrict this wastewater application in the future to the primary

growing season.

24



a—
N Comprehensive Nutrient Management Plan
El"s I‘ FE Cal-Maine Foods, Inc. — Guthrie, Kentucky

. June 8, 2004

6.0 RECORDKEEPING

At least once a year the animal waste retention structures, holding areas, and land application areas

will be visually inspected to evaluate the potential for any wastewater discharges to waters of the
Commonwealth of Kentucky. A record of the date of inspection, the name of the inspector, and

pertinent comments will be kept on file in the Cal-Maine Guthrie offices.

Additional records that will be maintained by the Cal-Maine facility include:

Daily precipitation as measured with an onsite rain gauge.

. Daily records of the amount of manure that is land-applied and number of acres utilized

during the application, during periods of manure application.

. Daily records of the amount of manure which is transferred offsite and its destihation,

O

including the name of the recipient.

. A weekly estimate of the percentage of remaining chicken litter storage capacity.

. Annual laboratory reports of the nitrogen and phosphorus content of the package
treatment plant effluent.

. Annual laboratory reports of the nitrogen and phosphorus content of the egg processing

lagoon wastewater.
. Phosphorus content of soil in the land application fields.

Records will be maintained for at least five years. The records maintained by Cal-Maine will be

available for inspection by representatives of the Division of Water, upon request.
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This CNMP will be reviewed with each soil test cycle to determine if adjustments or modifications to
the plan are needed. Changes to this CNMP, including modifications in calculated waste application

rates and the basis for making such changes, will be maintained with this document.
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7.0 OTHER PERMIT REQUIREMENTS

As specified in the KPDES Permit, Cal-Maine will comply with the following BMPs:

Cease of Operation — In the event that an animal waste retention structure (such as a poultry
house storage area, lagoon, or wastewater treatment plant) is to be permanently taken out of
operation, all wastes stored in that structure will be removed and land-applied, or otherwise properly

disposed, prior to closure.

Mortality — Chickens that have become too old to be effective egg producers are removed live from
the layer houses and transported to an outside contractor, who then dispatches and processes the
chickens into other products. Chickens band pullets which die while still at the facility are seht toan
offsite rendering facility; if this option is not available, the carcasses may be composted on site in
accordance with state veterinarian standards and procedures in a way that does not adversely affect

ground or surface water or create a public health concern.

Chemical Handling — No chemicals are deliberately introduced into the process wastewater or
chicken litter storage areas for disposal purposes. BMPs for disposal of pesticides are discussed in
the BMP plan.

Clean Water Diversion — The poultry houses which contain the manure storage aréas are roofed,
and the ground between each house is graded, so that clean water (rainfall or runoff) does not
contact the stored chicken litter. Buildings, collection systems, conveyance systems, and
storage facilities are constructed and maintained to prevent leakage of organic matter, nutrients,

and pathogens to ground or surface water.

Wastewater/Solids Runoff Prevention— Wastewater and solids will be applied to land at a rate low

enough to prevent runoff into waters of the Commonwealth of Kentucky.

Weather Conditions — Litter will not be applied on saturated, frozen, and/or snow-coveréd soil.
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Restricted Animal Access to Water— Direct access of chickens to waters of the Commonwealth of

Kentucky is restricted via caging. Animals are watered by an on-demand watering system installed

in each cage.

Setback Criteria — Non-application buffer widths are maintained around poultry houses, litter
storage/composting sites and fields receiving litter and/or process water (please see the Setback
Criteria in the Cal-Maine BMP Plan).
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8.0 APPLICATION EQUIPMENT OPERATION AND MAINTENANCE

8.1 Application Equipment and Procedures

Poultry manure is land-applied by an experienced operator using a Barron Brothers poultry litter

spreader, broadcast type. The application rate is modified by controlling:

. The speed of the spreader.
. The web speed, which funnels the manure to the back for application.
. The swath width, determined by the hydraulic fans which distribute the manure.

The manure application rate is six tons per acre. Consistency in the application rate is maintained
because litter is applied on this farm by only one operator, who has conducted manure spreading for
many years. The manure application rate has been confirmed over the many years of operation of
the spreader. The operator compares the manure weight and volume with the acreage covered to

verify the application rate.

Manure that is placed on a field to be planted in corn is incorporated using a ripper to
minimize residue disturbance. Manure applied to a field prior to planting of winter wheat or

soybeans is not incorporated with a ripper, but is incorporated during crop planting.

8.2 General Land Application Requirements
Cal-Maine follows these general land-application procedures:

. If the crop, method of application, feed ration, or consistency of manure changes, an

appropriate application amount will be re-calculated.
. Litter will not be spread in an established waterway or any defined drainageway that carries

concentrated flow. Litter applied to newly constructed grass waterways will be incorporated

immediately.
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Litter will not be applied on land that is subject to occasional or frequent flooding unless the

litter is incorporated immediately.

Any waste material generated by cleaning the application equipment is land-applied to crop
land.

Vehicles used to transport litter on state or federally maintained roads are covered when the

hauling distance is greater that one mile.

In no case will the application rate of poultry litter exceed 10 tons per acre during a single

application.
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NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

NUTRIENT MANAGEMENT -

CODE 590

DEFINITION

Managing the amount, sources, placement,
form and timing of the application of nutrients
and soil amendments. o

PURPOSES
+ To budget and supply nutrients for plant
production.’

+ To properly utilize manure or organic by-
products as a plant nutrient source.

+ To minimize agricultural nonpoint source
pollution of surface and ground water
resources.

+ To maintain or improve the physical,
chemical and biological condition of soil.
CONDITIONS WHERE PRACTICE APPLIES

This practice applies to all lands where plant
nutrients and soil amendments are applied.

'CRITERIA

General Criteria Applicable to All Purposes
Plans for nutrient management shall comply

. with all applicable Federal, state, and local

laws and regulations.

Plans for nutrient management shail be
developed in accordance with policy
requirements of the NRCS General Manual
Title 450, Part 401.03 (Technical Guides,
Policy and Responsibilities) and Title 190, Part
402 (Ecological Sciences, Nutrient :
Management, Policy); technical requirements
of the NRCS Field Office Technical Guide
(FOTG), procedures contained in the National
Planning Procedures Handbook (NPPH), and

the NRCS National Agronomy Manual (NAM)
Seéction 503. :

Employees of NRCS and other persons who
approve plans for nutrient management shall
be certified through a certification program
acceptable to NRCS in the state of Kentucky.
Persons who develop (but not approve)
nutrient management plans are not required to
become certified. Note: Certification may be
required for persons who develop nutrient
management plans when regulatory permits or -
other special rules require technical assistance
from a certified nutrient management specialist.

Plans for nutrient management that are
elements of a more comprehensive
conservation plan or waste management
system shall recognize other requirements of
the respective plan and be compatible with the
other plan requirements.

A nutrient budget for nitrogen, phosphorus, and
potassium shall be developed that considers all
potential sources of nutrients including, but not
limited to animal manure and organic by-
products, waste water, commercial fertilizer,
crop residues, legume credits, and irrigation
water. Note: As crops, method of application,
feed ration or consistency of the manure
change, it will be necessary to re-calculate an
appropriate nufrient application rate using a
nutrient budget.

Realistic yield goals shall be established based
on soil productivity information, historical yield
data, climatic conditions, level of management
and/or local research on similar soil, cropping
systems, and soil and manure/organic by-
products tests. For new crops or varieties,
industry yield recommendations may be used
until documented yield information is available.

Conservation practice standards are reviewed periodically, and updated if needed. To obtain
the current version of this standard, contact the Natural Resources Conservation Service.

NRCS, KY
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Plans for nutrient management shall specify
the form, source, amount, timing and method of
application of nutrients on each field to achieve

realistic production goals, while minimizing

nitrogen and/or phosphorus movement to
surface and/or ground waters.

Erosion, runoff, and water management
controls shall be installed, as needed, on fields
that receive nutrients.

Site/Field Risk Assessment

Evaluate each field, site, or farm for risk of
vulnerability of nitrogen and phosphorus to
impact water resources using available
information, such as soil ratings for leaching of
soluble nutrients, soil infiltration rates, geology

reports, sinkhole maps, stream classification,

proximity of site to wells and streams, etc.

The Phosphorus Index for Kentucky * and
other NRCS approved assessment tools will be
used as needed to assess the potential risk of
phosphorus movement into water on all fields
or portions of fields that will have nutrients (no

‘sewage sludge or bio-solids) applied on them. *

Required assessment on all fields with a residual soil test
P level above 400 Ibs/acre. The 400 jbs/acre is based on
a routine soil test that measures exlractable Phosphorus
as determined by the Mehlich 3 method. The current
version of the Phosphorus Index for Kentucky can be
referenced in Appendix C of this standard and in
Chapter 3 of the NRCS Agricultural Waste
Management Field Handbook. This handbook is on file
in local NRCS offices.

When a field-specific assessment of the
potential for phosphorus transport from the
field is completed, the plans shall include:

+ arecord of the assessment rating for each
field or sub-field, and

+ information about conservation practices
and management activities that can reduce
the potential for phosphorus movement
from the site. '

When such assessments are done, the results
of the assessment and recommendations shall
be discussed with the producer during the
development of the plan.

Soil Sampling and Laboratory Soil Analysis

(Soil Testing)

Nutrient management planning shall be based
on soil test information obtained by laboratory
procedures that are in accordance with the
University of Kentucky College of Agriculture
(University) or industry practice if recognized
by the University. Note: The University of
Kentucky uses the Mehlich 3 method to
measure extractable phosphorus. Refer to
information that is available from the University
of Kentucky for recommended soil sampling
frequencies. Note: Current soil analysis
information from each field planned for nutrient
applications will be needed during the
development of a nutrient management plan.
A current soil analysis is less than 1 year old.

Soil samples shall be collected and prepared
according to the University guidance. Note: All
soil test recommendations will be made on the
assumption that a representative soil sample
has been properly taken from the field or area
to receive the nutrient application. Soil
analyses shall be performed by laboratories
that belong to the North American Proficiency
Testing Program (Soil Science Society of
America) and whose tests are conducted
consistent with laboratory test procedures as
published by the University of Kentucky.

A routine soil test shall include analysis for any
nutrients for which specific information is
needed to develop the nutrient plan. Request
analyses pertinent to monitoring or amending
the annual nutrient budget, e.g. buffer pH,
water pH, phosphorus, potassium, zinc,
magnesium and calcium.

Plant Tissue Testing

Tissue sampling and testing, where used, shall
be done in accordance with the University
standards or recommendations.

Nutrient Application Rates

Recommended nutrient application rates shall
be based on soil sampling laboratory analysis,
nutrient analysis, plant tissue testing or other
NRCS approved analysis tools. The
recommendations from these analyses must
consider available information obtained from

current soil test results, realistic yield goals and -~ -

crop management plans.

NRCS, KY
05/24/01
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Individual nutrient recommendations will be
formulated on a philosophy that considers
University of Kentucky Lime and Fertilizer
recommendations or crop nutrient removal
potential. Estimated crop nutrient removal
values (nutrients removed in harvested
plant biomass) approved by NRCS for
several key crops grown in Kentucky can
be referenced in Appendix A, Table 6 of this
standard.

Excess nutrients shall not be applied in
situations in which it causes unacceptable
nutrient imbalances in crops or forages.

Nitrogen (N), Phosphorus (P) and’
Potassium (K) - The planned rates of nutrient
application, as documented in the nutrient
budget, shall match the recommended rates as
closely as possible for all nutrients including
nitrogen, phosphorus and potassium. More
information about nutrient availability from
certain sources, storage/application losses,
and removal values can be referenced in
Appendix A, Tables 1-6 of this standard.

Note: The following information applies to all
applied nutrients such as from commercial
(mineral based) fertilizers, animal wastes and
other sources:

When the soil test results indicate a level of

phosphorus that is 400 Ibsfacre or less, the
University of Kentucky Lime and Fertilizer
recommendations or NRCS approved
estimated crop removal values will be used to
determine application rates based on nitrogen
as the limiting nutrient.

When the plan is being implemented on a
nitrogen basis, manure or other organic by-
products shall be applied at rates that are
limited by the amount of nitrogen in the
material. Credit for available nitrogen provided
from cover crops and previous crop residues
shall be considered in the nutrient budget.
Refer to Appendix A, Table 4 (Estimated
Nitrogen Availability To Succeeding Crops
From Legumes) for related information.

In certain cropping situations such as involving
soybeans, alfalfa and other legumes, nitrogen
application may not be recommended
according fo the University of Kentucky Lime
and Fertilizer recommendations. In these
situations, manure or other organic by-products

590-3

{containing nitrogen) may be applied at rates
not to exceed the estimated removal of
nitrogen in harvested plant biomass.

Estimated crop nutrient removal values
approved by NRCS are referenced in
Appendix A, Table 6 :

When the soil test resuits indicate a level of
phosphorus above 400 lbs/acre, nutrient
application rates will be determined by
using one of the following options:
Phosphorus Threshold (PT) or Phosphorus
Index (P1). ’

Option 1 - Soil Test Phosphorus Threshold
(PT) Values. In situations where the soil test
phosphorus (STP) levels are below 400
ibs/acre, nitrogen based nutrient applications
may be applied. As soil test levels increase
above 400 Ibs/acre, planned phosphorus
application rates (from any nutrient source)
shall be determined as based on estimated
phosphorus removal in harvested plant
biomass at levels prescribed in the phosphorus
threshold. When soil test phosphorus exceeds
1066 Ibs/acre no further applications of
phosphorus (from any nutrient source) shall be
made to the field/area.

When the Phosphorus Threshold option is
utilized, the following information applies:

401-800 STP - Phosphorus applications at
rates not to exceed the estimated removal of
phosphorus in the harvested plant biomass.

801-1066 STP - Phosphorus applications at
rates not to exceed 1/2 of the estimated
removal of phosphorus in the harvested plant
biomass. :

(Reference the Phosphorus Threshold for
Kentucky in Appendix C (P Matrix,Option 1)
of this standgrd for more information.)

Option 2 - Phosphorus Index (P} Rating.

Low or Medium Risk Sites - Nitrogen based
nutrient application.

High and Very High Risk Sites - Phosphorus
based or no nutrient application.

+ In some instances the (P!) rating may be in
the low or medium risk category when soil
test phosphorus is above 400 Ibs/acre. In
these instances, hutrient application rates

NRCS, KY
0524101
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based on nitrogen may be planned.
University of Kentucky Lime and Fertilizer
recommendations or NRCS approved
estimated crop removal values for nitrogen
will be used to determine nutrient
application rates based on nitrogen.

+ When soil test phosphorus exceeds 1066
Ibs/acre no further applications of
phosphorus (from any nutrient source)
shall be made to the field/area.

(Reference the Phosphorus Index
Worksheet for Kentucky in Appendix C

(P Matrix,Option 2) of this standard for more
information.)

Phosphorus Application - When phosphorus
based applications are planned, the amount of
nitrogen applied shall be limited according to
University of Kentucky Lime and Fertilizer
recommendations or NRCS approved _
estimated crop removal values for nitrogen.
When the plan is being implemented on a
phosphorus basis, manure or other organic by-
products shall be applied at rates that are
limited by the amount of phosphorus in the
material.

A single application of phosphorus applied as
manure may be made at a rate equal to the
recommended phosphorus application or
estimated phosphorus removal in harvested -
plant biomass for the crop rotation or multiple
years in the crop sequence. When such
applications are made, the application rate
shall:

+ notexceed the recommended nitrogen
" application rate during the year of
application.

+ notexceed the estimated nitrogen removal
in harvested plant biomass during the year
of application when there is no
recommended nitrogen application.

+ not be made on sites considered
vulnerable to off-site phosphorus transport
unless appropriate conservation practices,
best management practices, or
management activities are used to reduce

“the vulnerability.

Note: Refer to the University of Kentucky Lime
and Fertilizer recommendations as a basis for

applying phosphorus according to plant
requirements when crop removal is not an
option.

Note: When applying a phosphorus based
nutrient application, an additional nitrogen
application, from non-organic sources, may be
required to supply the recommended amounts
of nitrogen for the host crop.

Additional information about the Phosphorus
Threshold and Phosphorus Index can be
requested from local NRCS offices.

+ Micronutrients and Other Plant
Nutrients - The planned rates of
application of micronutrients and other
nutrients shall be consistent with University
guidance. When manure or other organic
by-products are a source of nutrients, see
*Additional Criteria” as applicable, which is
referenced in the next column.

+ Starter Fertilizers - Starter fertilizers:
containing nitrogen, phosphorus and -
potassium may be applied in accordance
with University recommendations. When
starter fertilizers are used, they shall be
included in the nutrient budget.

+ Soil Amendments and Lime - Soil
amendments shall be applied, as needed,
to adjust soil pH to the specific range of the
crop for optimum availability and utilization
of nutrients. Application will be consistent '
with University guidance. '

‘Nutrient Application Timing

Timing and method of nutrient application shall
correspond as closely as possible with plant
nutrient uptake characteristics, while
considering cropping system limitations,
weather and climatic conditions, and field
accessibility. Nutrients shall generally not be

" applied in fields/areas with frozen, snow-

covered, or saturated soils, however the
following guidelines and exceptions apply:

+ Mineral fertilizers (only) may be land
applied on frozen soils in fields/areas
within 30 days of the beginning of crop
growth unless heavy precipitation is
forecasted before thawing.

+ Sofid waste {(animal manure w/bedding)
applications may be land applied on frozen

NRCS, KY
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soils in fields/areas unless heavy
‘precipitation is forecasted before thawing.
When solid wastes are applied on frozen
soils, an application set back of at least 756
feet from streams, sinkholes and other
sensitive areas is recommended.
Additional federal, state and local
guidelines may apply to application
setbacks.

+ Liquid (animal manure) waste applications
shall not be applied on frozen soils. Liquid
applications may be land applied in
fields/areas within 30 days of the beginning

_of crop growth when soil conditions are
favorable unless heavy precipitation is
forecasted before the liquid can be
"absorbed into the soil profile.

+ These exceptions will only apply if Best
Management Practices (BMP's) are
applied such as filter strips, crop residue
management, vegetative cover ’
management, application set backs and
other strategies are implemented properly
so as to reduce the risk of pollution.

Nutrient Application Methods

Nutrient applications associated with irrigation
systems shall be applied in accordance with
the requirements of lrrigation Water
Management (Code 449).

Additional Criteria Applicable to Manure or
Organic By-Products Applied as a Plant
Nutrient Source

Animal manure applications are primarily
based on plant available nutrient content.
However, the volume applied (tons, gallons,
cubic feet, acre-inches) on a per acre basis
during each application event and the soil
conditions at the time of application are also of
concern. For these reasons a sound nutrient
management plan must contain strategies for
application that consider manure nutrient
values, volume applied during each application
and other site specific limitations.

Nutrient Analysis/Testing

Nutrient values of manure and organic by-
products (excluding sewage and bio-solids)

590 -5

shall be determined (by laboratory analysis)
prior to land application.

Exception: When preparing nutrient
management plans on "new" animal feeding
operations, (those without manure in storage),
approved “book values” for estimated manure
nutrient content may be used as a basis for
planning application rates until a manure
analysis can be obtained. Approved “book
values™ are those recognized by the NRCS and
the University. Approved book values for
animal manures recognized by NRCS and
the University can be referenced in
Appendix A, Tables 1,2,3,5 of this standard.

When an analysis of the manure is available,
an application amount can be determined using
known nutrient values at the time of
application. Testing of the manure shall mclude
an analysis for total nitrogen and total
phosphorus. The analysis results can be
converted to pounds of nutrients per ton for
solids and/or pounds of nutrients per 1000
gallons for liquids. Note: Once historical
laboratory manure analysis data is established,
annual analysis is not required unless
operational changes occur with manure
storage facilities, storage intervals, feed rations
and other situations.

Recommended procedures for collecting and
preparing manure samples can be referenced
in Appendix B of this standard.

Manure Nutrients: Application Rate
Limitations '

The application rate (in/hr) for material applied
through imrigation shall not exceed the soil
intakefinfiltration rate. The total application
shall not exceed the field capacity of the soil.

The planned rates of manure or organic by-
products applied as a source of plant available
nitrogen and phosphorus shall be determined
based on guidance as outlined in following
sections. More information about manure
nutrient application rates can be referenced in
Chapter 3 of the NRCS Agricultural Waste
Management Field Handbook.

Estimated crop nutrient removal values
approved by NRCS can be referenced in
Appendix A, Table 6 of this standard.

NRCS, KY
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Manure Volume - Expected Land
Application Rates of Manure Based on
Volume Limitations

The plant available nutrient amounts in manure
can vary due to time in storage, storage
methods, ration content and other reasons.
With this in mind, certain manures may contain
low amounts of nutrients. If these types of
manure are applied at rates according to
potential crop uptake, utilization and removal,
large volumes may be applied during each
application event. These excessively large

- volumes of applied manures may increase the

risk of movement offsite and/or cause a buildup
of toxic compounds in the soil. For these
reasons the following volume limitations will
apply for all manure applications in Kentucky:

Volume Limitations

Solids - maximum 10 tons/application (or)

Liquids — maximum ¥ inch/acre/application
(maximum 56 tons/acre/application).

Note: Volume limitations (as quoted above) are
based on adequate field conditions present at
the time of application. Further information
concerning recommended field conditions can -

.be referenced in subsequent sections of this

standard. Certain crops such as tobacco may
be sensitive to excessive nutrient and chemical
loading that could occur with high annual
volumes of applied animal waste.

Note: A unit conversion table can be
referenced in Appendix D of this standard.

Heavy Metals Monitoring

When sewage sludge is applied, the
accumulation of potential pollutants (including
arsenic, cadmium, copper, lead, mercury,
selenium, and zinc) in the soil shall be
monitored in accordance with the US Code,
Reference 40 CFR, Parts 403 and 503, and/or
any applicable stateflocal laws or regulations.

Additional Criteria fo Minimize Agricultural
Non-point Source Pollution of Surface and
Ground Water Resources

Nutrient applications at any time must be
managed in consideration of soil moisture
content, rainfall expectations, land slope and
other adequate field conditions.

Additional awareness must also be given to
manure applications within proximity to
streams, sinkholes, waterbodies, wetlands and
other sensitive landscape features. Application
rates, methods and timing will need to be
considered prior to manure applications (in
each field) in order to prevent pollutant
discharge.

Plans developed to minimize agricuitural
nonpoint source pollution of surface or grourid
water resources shall include practices and/or
management activities that can reduce the risk
of nitrogen or phosphorus movement from the
field.

Additional Criteria to Improve the Physical,
Chemical, and Biological Condition of the
Soil.

Nutrients shall be applied in such a manner as
not to degrade the soil's structure, chemical
properties, or biological condition. Use of
nutrient sources with high salt content will be
minimized unless provisions are used to leach
salts below the crop root zone.

Nutrients shall not be applied to flooded or
saturated soils when the potential for soil
compaction and creation of ruts is high.
CONSIDERATIONS

Consider induced deficiencies of nutrients due
to.excessive levels of other nutrients.

Consider additional practices such as

" Conservation Cover (327), Grassed Waterway

(412), Contour Buffer Strips (332), Filter Strips
(393), Irrigation Water Management (449),
Riparian Forest Buffer (391A), Conservation.
Crop Rotation (328), Cover and Green Manure
(340), and Residue Management (329A, 329B,

- or 329C, and 344) to improve soil nutrient and

water storage, infiltration, aeration, tilth,
diversity of soil organisms and to protect or
improve water quality.

NRCS, KY
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Consider cover crops whenever possible to
utilize and recycle residual nitrogen.

Consider application methods and timing that
reduce the risk of nutrients being transported to
ground and surface waters, or into the
atmosphere. Suggestions include:

+ split applications of nitrogen to provide
nutrients at the times of maximum crop
utilization,

+ avoiding winter nutrient application for
“spring seeded crops unless nutrient
availability to the crops can be timed with
subsequent emergence and growth,

+ band applications of phosphorus near the
seed row,

+ applying nutrient materials uniformly to
application areas or as prescribed by
_precision agricultural techniques, and/or

+ immediate incorporation of land applied
manures or organic by-products,

+ delaying field application of animal
manures or other organic by-products if
precipitation capable of producing runoff
and erosion is forecast within 24 hours of
the time of the planned application.

Consider minimum application setback
distances from environmentally sensitive

‘areas, such as sinkholes, wells, gullies,
- ditches, surface inlets or rapidly permeable soil

areas.

Consider the potential problems from odors
associated with the land application of animal
manures, especially when applied near or
upwind of residences.

Consider nitrogen volatilization losses
associated with the land application of animal
manures. Volatilization losses can become
significant if manure is not immediately
incorporated into the soil after application.

Consider the potehtial to affect listed or eligible
cultural resources in the State or National
Register. -

Consider using soil test information no older
than one year when developing new plans,
particularly if animal manures are to be a
nutrient source.

590 -7

Consider annual reviews to determine if
changes in the nutrient budget are desirable
(or needed) for the next planned crop.

On sites on which there are special
environmental concerns, consider other
sampling techniques. (For example: Soil
profile sampling for nitrogen, Pre-Sidedress
Nitrogen Test (PSNT), Pre-Plant Soil Nitrate
Test (PPSN) or soil surface sampling for
phosphorus accumulation or pH changes.)

Consider ways to modify the chemistry of
animal manure, including modification of the

-animal's diet to reduce the manure nufrient

content and to enhance the producer’s ability
to manage manure effectively.

PLANS AND SPECIFICATIONS

Plans and specifications shall be in keeping
with this standard and shall describe the
requirements for applying the practice to
achieve its intended purpose(s), using nutrients
to achieve production goals and to prevent or
minimize water quality impairment.

The following components shall be included in
the nutrient management plan:

+ aerial photograph or map and a soil map of
the site, ’

; current and/or planned plant production
sequence or crop rotation,

+ results of soil, plant, water, manure or
organic by-product sample analyses,

-+ realistic yield goals for the crops in the

rotation,
+ quanﬁﬁcatioh of all nutrient sources,

+ recommended nutrient rates, timing, form,
and method of application and
incorporation,

+ location of designated sensitive areas or
resources and the associated, nutrient
management restriction,

+ guidance for implementation, operation,
maintenance, record keeping, and

+ complete nutrient budget for nitrogen,
phosphorus, and potassium for the rotation
or crop sequence.

NRCS, KY
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If increases in soil phosphorus levels are
expected, plans shall document:

+ the soil phosphorus levels at which it may
be desirable to convert to phosphorus
based implementation,

+ the relationship between soil phosphorus
levels and potential for phosphorus
transport from the field, and

+ the potential for soil phosphorus drawdown
from the production and harvesting of
crops.

When applicable, plans shall include other
practices or management activities as
determined by specific regulation, program
requirements, or producer goals.

In addition to the requirements described
above, plans for nutrient management shall
also include:

+ discussion about the relationship between
nitrogen and phosphorus transport and
water quality impairment. The discussion
about nitrogen should include information
about nitrogen leaching into shallow
ground water and potential health impacts.
The discussion about phosphorus should
include information about phosphorus
accumulation in the soil, the increased
potential for phosphorus transport in
soluble form, and the types of water quality
impairment that could result from
phosphorus movement into surface waters.

+ discussion about how the plan is intended
to prevent the nutrients (nitrogen and
phosphorus) supplied for production
purposes from contributing to water quality
impairment.

+ a statement that the plan was developed
based on the requirements of the current
standard and any applicable Federal, state,
or local regulations or policies; and that
changes in any of these requirements may
necessitate a revision of the plan.

OPERATION AND MAINTENANCE

The owner/client is responsible for safe
operation and maintenance of the nutrient
management plan including all equipment.

Operation and maintenance addresses the
following:

+ periodic plan review to determine if
adjustments or modifications to the plan
are needed. As a fminimum, plans will be
reviewed/revised with each soil test cycle.

_+ protection of fertilizer and organic by-

product storage facilities from weather and
accidental leakage or spillage.

+ calibration of application equipment to
ensure uniform distribution of material at
planned rates.

+ documentation of the actual rate at which
nutrients were applied. When the actual
rates used differ from or exceed the
recommended and planned rates, records

- will indicate the reasons for the differences.

+ Maintaining récords to document plan
implementation. As applicable, records
include:

« soil test results and recommendations’
for nutrient application,

« quantities, analyses and sources of
nutrients applied,

¢ dates and method of nutrient
applications, -

« crops planted, planting and harvest
dates, yields, and residues removed,

« results of water, plant, and organic by-
product analyses, and

« dates of review and person performing
the review, and recommendations.

Records should be maintained for five years or
for a period longer than five years if required by
other Federal, state, or local ordinances, or
program or contract requirements.

Workers shall be protected from and avoid
unnecessary contact with chemical fertilizers -
and organic by-products. Protection should
include the use of protective clothing when
working with plant nutrients. Extra caution must
be taken when handling ammonia sources of
nutrients, or when dealing with organic wastes
stored in unventilated enclosures.

The disposal of material generated by the
cleaning nutrient application equipment should

NRCS, KY
05/24/01
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be accomplished properly. Excess material
should be collected and stored or field applied
in an appropriate manner. Excess material
should not be applied on areas of high potential
risk for runoff and leaching.

The disposalfrecycling of nutrient containers
should be according to state and local
guidelines or regulations.
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Table 1 - Manure and Nutrients As Excreted Per 1000-Ib. Live Weight/Day

Animal Type Volume of Dry Total Total P | Total K
Manure Matter | Nitrogen | as P,Os | as K20
(cu.ft.) 1/ | Manure (Ibs) (Ibs) (Ibs)
‘ (1bs)
Beef (all cattle and calves) 2/ 1.0 8.5 34 21 .25
Dairy Cows 2/ ] 1.32 12.0 45 21 35
Dairy Heifers 2/ 1.30 12,0 45 21 35
Swine — Ladating Sows w/litters 2/ .96 11.0 52 A1 .35
Swine — Gestating Sows, Boars, Gilts 2/ .50 5.5 .26 .20 17
Swine — Nursery and Finishing Pigs 2/ 1.70 11.0 52 a1 35
Poultry Litter - Layer 2/ 93 16.0 84 69 36
Poultry Litter - Breeder Layer 2/ 93 16.0 84 .69 36
Poultry Litter - Pullet 3/ 73 114 62 55 31
Poultry Litter - Breeder Pullet /3 73 114 62 .55 31
Poultry Litter - Broiler 2/ 1.26 220 1.10 69 48
Horses 3/ .80 11 28 11 23
Sheep and Lambs 3/ .62 10 45 16 36

¥ poultry litter weighs about 27 Ibs/cu ft (considering bedding).

Swine, dairy, beef , horses and sheep waste (solids) weighs about 60-lbs/cu ft.

Liquids weigh about 62.4 lbs/cu fi.

2/ Adapted from 1993 ASAE Standards. Reference: University of Kentucky (IP-57) Polential for Livestock and Poultry Manure to

Provide the Nutrients Removed by Crops and Forages in Kentucky, Issued 9-1999

3/ Adapted from 1992 NRCS Agricultural Waste Management Field Handbook.

Table 2 - Percent of Original Nutrient Content of Manure Retained by Various -
Management Systems 1/ (This table will be used for estimation purposes when results from a laboratory

analysis are unknown at the time of land application). When laboratory analysis results are known, proceed to Table 3.

O

Beef Dairy Swine

Management System NiPIKIN]|P Pl K
Manure stored in open lot (cool humid region) 7018070 ]|85]95 80 {70
Manure liquids and solids stored in a covered 85195195185 |95 95 | 95
essentially watertight structure ,
Manure liquids and solids stored in an uncovered 7519019075 |90 90 | 90
essentially watertight structure
Manure liquids and solids (diluted less than 50%) 809595801} 95 95 | 95
held in waste storage pond
Manure and bedding held in roofed storage 80]95[95180]|95
Manure and bedding held in unroofed storage 7518518517585
leachate lost ' I
Manure stored in pits beneath slatted floor 851951958595 85|95} 95
Manure treated in anaerobic lagoon or stored in 35150165 |35} 50 30} 50 | 60
waste storage pond after being diluted more than
50% :

77 Adapted from 1992 NRCS Agricultural Waste Management Field Handbook.
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Table 3 - Percent of Nutrients from Manure Available to a Crop During the Year
of Application in' Comparison with Fertilizer Nutrients (sased on Application Conditions) 1 /

H

P i
14

Nutrient Availability Coefficient
] R T Poultry or Liquid Other Manures
Nitrogen :
Comn & Others: Corn, Tobacco, Annual Grasses or Sorghum
Spring Applied
Incorporation: 2 days or less 0.60 0.50
. Incorporation: 3-4 days 0.55 0.45
Incorporation: 5-6 days - 0.50 0.40
incorporation: 7 days or more 0.45 0.35
Fall Applied
w/o cover crop 0.15 0.20
w/ cover crop 0.50 . 0.40
Small Grains (pre-plant) 0.50 0.40
Pasture (Fall or early Spring) 0.80 0.60
Phosphate _ 0.80 0.80
Potash 1.00 1.00
17 Note: Information from Table 2 or from a laboratory analysis will be used as a basis for Table 3.

Table 3 Source: AGR-146 "Using Animal Manures as Nutrient Sources” 8/2000 University of KY

Table 4 - Estimated Nitrogen Availability to Succeeding Crops from Legumes 1/
) Crop Description - Residual N (Ib/ac).
C i Alfalfa or Red Clover Good Stand (> 4 tons/ac) 90
Fair Stand (3 to 4 tons/ac) 70
Poor Stand (< 3 tons/ac) 50
Hairy Vetch Good 100

o Fair 75
Poor 50

Soybeans SRR g - oy cassunmaitmsreagnl 1, 1b per bushel or 20 Ibs/ac if not

Ry ol NSRRI known

1/ Table 4 will be used to calculate the nitrogen credits (when legumes are grown prior to the present crop) in the nutrient
budget. Nitrogen credits will be considered in estimating crop removal when it is used as a basis for planning nitrogen
applications. When the nitrogen application is based on University of Kentucky Lime and Fertilizer Recommendations,
estimated available nitrogen from previous crops will be considered in the recommendation.

Table 5 - Estimates of Available Nitrogen from Manure Application in a Previous

Year 1/ 2/
Frequency of Manure Applications Manure Type
(N availability coefficients*)
T rAna b hiee|  Poultry or Liquids Other
Less than 4 out of 10 years 0.03 0.05
4-8 out of ten years - . 0.07 0.15
More than 8 out of ten years 0.12 : - 025

17 From D.B. Beegle, Penn State University. ““Percentage of total Nitrogen applied last year.

2/ Table 5 will be used to calculate the nitrogen credits (when manure is applied in years prior prior to the present crop) in the
nutrient budget. Nitrogen credits will be considered in estimating crop removal when it is used as a basis for planning nitrogen
applications. When the nitrogen application is based on University of Kentucky Lime and Fertilizer Recommendations,
estimated available nitrogen from previous crops and manure/fertilizer applications will be considered in the recommendation.

O
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Table 6 - Crop Nutrient Removal Values*

Nutrients Removed
(Ibslyield unit)

Yield Lbs per | Total Kjeldahl | P,Os | K,O

Unit Yield Unit Nitrogen
Alfalfa hay ~ Ton 2000 50 14 55
All other cool season grass/legume hay {except Ton 2000 35 12 53
alfalfa) ¥ : ,
Rye for grain Bushel 56 1.16 33) .32
Oats for grain £ Bushel 32 .62 .25 .19
Barley for grain © Bushel 48 090} 041] 0.30
Corn for grain * Bushel 56 070 ] 0.40] 0.35
Corn for silage or greenchop® -~ Ton 2000 7.5 3.6 8.0
Winter wheat for grain = - Bushel 60 120 050] 0.30
Sorghum for grain 1/ Bushel 56 095 041] 030
Soybean for beans ~ Bushel 60 300 070 1.10
Tobacco, burley ~ : Pound 11 . 0.07 } 0.011 | 0.075
Tobacco, dark air-cured ~ ' Pound 1 0.07 ] 0.006 | 0.06
Tobacco, dark fire-cured = . Pound 1 0.07 | 0.006 | 0.06
Forage from pastureland = Ton 2000
Big Bluestem, Indiangrass, Little Bluestem, Ton . 2000 - 20 6.8 25
Switchgrass ¥ hay .
Bermudagrass ~ hay Ton . 2000 37.6 87] 336
Reed Canary Grass = hay Ton ' 2000 27 8.2 25
Eastern Gamagrass hay Ton ' 2000 35| 16.1f 312

*/ Nutrient removal values for crops and forages referenced n the NRCS Nutrient Management Standard 590.

¥ pssessment of the Potential for Livestock and Poultry Manure to Provide the Nutrients Removed by Crops and Forages in Kentucky.
1P-56) 1999 University of Kentucky, Lexington Kentucky Table 5 Adapted from Wells and Thom (1994) and Lander et al. (1998).
University of KY AGR-1.

z Estin{ated Crop Nutrient Removal Values according to NRCS'’s Agricultural Waste Management Field Handbook, Chapter 6 when
harvested as a hay crop.

¥ Nutrient removal for forage from pastureland estimated as 30% of the values giveri for all grass/legume species harvested as hay
(except alfalfa). :

# Reid, R. L., G. A. Jung, and D. W. Allinson, 1988. "Nutritive Quality of Warm Season Grasses in the Northeast". Bulletin 699, West

Virginia University, College of Agriculture and Forestry

‘¥ Jung, G. A., Schaffer, J. A_, Stout, W. L., "Switchgrass and Big Biuestem Responses to Amendments on Strongly Acid Soils®.

Agronomy Journal 80:669-676.

Note: Table 6 will be used fo calcutate crop nutrient removal potentials in the nutrient budget. When the nutrient management
plan is based on the amount of nitrogen applied (in consideration of crop removal) , estimated available nitrogen from previous

-crops and manureffertilizer applications (Tables 4 and 5) will be considered. However, University of Kentucky Lime and

Fertilizer Recommendations will be utilized as the basis for planning nutrient applications unless crop removal is used. When .
University of Kentucky Lime and Fertilizer recommendations are used, estimated available nitrogen from previous crops and
manure/festilizer applications will be considered in the recommendation.
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MANURE SAMPLING PROCEDURES

For laboratory testing, manure can be handled as a solid,
semi-solid, or liquid. - Semi-solid manure usually requires
thorough agitation before pumping and sampling.

When to Sample

Sample manure as dose to the time of land application as
possible. Sampling at the time of application will not provide
manure recommendations that can be used to adjust the
amount of manure applied. However, the results can be
used to adjust the amount of inorganic fertilizer applied and
can also be used at the next application event. If you apply
manure several times a year, sample when you apply the
bulk of the manure. Ideally, manure sampling should be
done in the field as manure is applied. This ensures that
losses that cocur during handling, storage, and application

“are taken into account. :

Manure Sampling in the Field

Dry or Solid Field Sampling. To sample manure from bams,
holding areas, dry stacks, or feed lots, collect a sample as
follows: )

Use the “hand and bag” method to collect all solid manure
samples. Place a one-gallon re-sealable freezer bag tumed
inside out over one hand. Grab a handful of manure with
covered hand and tum the freezer bag right side out over
the sample with the free hand. Seal the bag and place it in
another freezer bag to prevent leaks. Label the bag and
send to the lab or freeze it immediately to prevent nutrient
losses. Take three samples for dry or solid manure.
Combine the samples and mix. Place in zip-lock bag.

Liquid Manure Sampling

When sampling liquid manure agitate the manure in the
storage fadility to obtain a representative sample for
laboratory analysis.

Liquid Manure Applied with Spreaders

1. Immediately after filling the tank spreader, use a dean
plastic bucket to collect manure from the unloading
port or the opening near the bottom of the tank. Be
sure the opening does not have solids accumulated that
can contaminate the samples. -

"2.  Stir the manure in the pail and immediately fill a one-

quart flexible plastic bottle about 25 percent full. Do
not use a glass bottle as it might explode from pressure
build-up. Squeeze as much air out of the bottle as
possible before capping.

3. Putyour name, date and sample number on the bottle
and the information sheet.

4. If the sample cannot be sent to the laboratory within a
few hours, it should be refrigerated. Place the sample
in a plastic bag, seal the bag, and keep cool until it is
sent to the faboratory. Ship so that the sample arvives
promptly at the laboratory.

Liquid Manure Applied by Irrigation Systems
1. Place catch pans or buckets randomly in the field to

coflect the liquid manure that is applied by an lirigation
system. :
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2. Immediately after the manure has been applied, collect
the manure from each pan or bucket and combine in
one bucket to make a composite sample.

3. Mix the manure and fill a one-quart flexible plastic
bottle about 25 percent full. Seal and label the bottie
and seal in a plastic bag. If the sample cannot be
shipped to the laboratory right away, keep refrigerated.
Ship to amrive promptly in the laboratory.

. Dry or Solid Manure Sampling

Paved Lots

1. Collect manure by scraping a shovel across 25 feet of
paved feediot. Repeat this process six to eight times.
Avoid samples from areas that are very wet or contain
large amounts of feed or hay.

2. Use the shovel to thoroughly mix manure by scooping
the outside of the pile to the center of the pile.

3. Collect a sample using the “hand and bag” method
described in the section on dry or solid field sampling.

Barn Gutter

1. Shovel a manure sample to the depth of the gutter
from the gutter.

2. Remove the manure from the gutter and place it on the
barn floor. Mix the sample by hand (wearing freezer
bags) with a kneading motion. When collecting
samples from a gutter, be sure to include the liquid that
is in the bottom of the gutter.

3. Collect a sample using the “hand and bag” method.

4. Repeat steps one through three from other locations in
the gutter to collect three sub samples. Combine the
sub samples and mix. Place in zip-fock bag and
squeeze out all of the air before closing.

Dry Stack

This is manure stored outside in a stacking shed or above
ground solid waste storage fadility.

1. Using a pitchfork or shovel, take manure from several
Jocations throughout, the dry stack and place it in a pile.
Collect samples from the outside/center of stack.

2. Mix the manure with a shovel by scooping the outside
of the pile to the center of the pile.

3. Collect a sample by the “hand and bag” method.

Repeat steps one through three to collect the three sub
samples. Combine the sub samples and mix. Place in a zip-
lock bag and squeeze out all of the air before closing.

Shipping

Samples should be shipped express mail to the lab the same
day they are collected. If not, they should be refrigerated
immediately. Itis advisable to keep samples on ice even
during shipment to the laboratory.
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LITTER SAMPLING PROCEDURES

All litter is not managed the same way.
Nutrient content can vary considerably.
Every poultry producer should have his or her
litter analyzed for nutrient content. If the litter is
fed to cattle, an analysis is critical. Litter is fed to
cattle for crude protein and ash content. Litter
with a crude protein content of 28 percent and
an ash content less than 15 percent is ideal for
feeding. Since calcium, phosphorus, potassium
and trace minerals make up about 12 percent of
the ash content, anything above that amount is
probably soil. Since soil is worthless for feed,
care must be taken when removing fitter from
the houses.

Sample Collection

General Sampling. Several small samples
should be collected in clean 5 galion buckets.
Mix the contents of the 5 gallon buckets for a
composite sample. Place a one-gallon
resealable freezer bag turned inside out over
one hand. Grab a handful of manure with

" covered hand and turn the freezer bag right side

out over the sample with the free hand. Sea] the
bag and place it in another freezer bag to
prevent leaks. Label the bag and send to the lab
or freeze it immediately to prevent nutrient
losses. Label the bags with permanent marker
as follows: ' '
Name

Address

Type of chicken

Number of flocks representing the sample
House number

Method of sampling (in-house, from stack,
during loading, in-field)

O wN=

As a precautionary measure include the same
information on a 3 by 5 card and place inside the
outside freezer bag.

Other Methods of Sampling .

NRCS Nutrient Management Standard (590) Appendix B

In-House: Ten to 15 samples are collected
throughout the house before cleanout. Three to
four samples should be collected under or near -
the waterers and the rest collected throughout
the remainder of the house. Dig only as deeply
as you plan to scrape. Be careful not to include
any soil in the sample. This method of sampling
will allow reports back before land application so
that an appropriate land application amount can
be determined. This method is labor intensive.

During cleanout. Samples are collected as
litter is loaded onto the spreader or as it is
temporarily stockpiled prior to spreading. -
Individual samples should be collected
throughout the cleanout. This method of

_sampling will not allow time for lab results return

before land application occurs. This method will
reflect an analysis of what is actually scraped
out of the houses.

During spreading. A plastic sheet or gallon
plastic jugs cut in half are placed in the field to
collect litter as it is spread. This method is most
accurate. This method will not allow time for lab
results to be returned in time. However, results
can be used the following application event.

Stockpile. Litter stored for a period of time is
subject to heat and this can change its chemical
characteristics. Since temperatures will peak in
10 to 20 days after initial stacking, samples
should be collected after the temperature drops
and as close to spreading or feedings time as
possible. Individual samples should be collected
at several points as with the general sampling
procedures. Make sure to dig into the stack 2 to
3 feet for representative sample. ’

Shipping

Samples should be shipped express mail to
the lab the same day they are collected. If
not, they should be refrigerated immediately.
It is advisable to keep samples on ice even
during shipment to the lab.
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KENTUCKY PHOSPHORUS (P) MATRIX

COMMERCIAL FERTILIZERS, ANIMAL MANURES AND ORGANIC BY-PRODUCTS

OPTION 1 *

. Kentucky Environmentally Sensitive
Soil Test Phosphorus Threshold (PT)
(PT) = 533 Ibs (P) per Acre
Soil Test Phosphorus = (STP)

(OR)

Below % PT
(Below 400 STP) — (N) Based

Above % and Below 1-1/2 Times PT
(400-800 STP) ~— (P) Crop Removal

Above 1-1/2 and Below 2 Times PT
(801-1066 STP) — (P) V2 Crop Removal

Above 2 Times PT
(Above 1066 STP — No Application

OPTION 2 *

Kentucky
Phosphorus Index Rating

Low Risk — (N) Based
Medium Risk — (N) Based

High Risk — (P) Based
- (Crop Removal)

Very High Risk — (P) Based
(No Application)

*Note: A nitrogen (N) based plan can be implemented when STP is below 400. When STP is
equal to or greater than 400, the use of either Option 1 or Option 2 is required in all cases.

NRCS Nutrient Management Standard (590)  Appendix C
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NUTRIENT MANAGEMENT PLANNING USING A PHOSPHORUS INDEX

A Planning Tool to Assess & Manage Phosphorus in Kentucky As Part of a
Nutrient Management Plan On Agricultural Lands

The Phosphorus (P) Index is one of two options
available when (P) is to be considered as a
basis for nutrient management plans when
nutrients will be land applied. Specific guidance
about the use of each of the options can be
referenced in the Kentucky NRCS technical
standard for Nutrient Management (590). All
nutrient management plans will consider the
land application of commercial fertilizers and
animal manures/wastes as sources of plant
available crop nutrients. These plans will
require the use of soil and manure laboratory
analysis to determine the level of (P) in the soil
and in the manure in order to balance land
applications according to crop removal. All

laboratory analysis for soil and manure will be

conducted according to procedures as
established by the University of Kentucky soil
testing laboratory. NRCS Nutrient
Management plans will be applied based on the
consideration that effective erosion control
practices are being applied on the fields
receiving nutrient applications.

The Phosphorus Index method considers
conditions which affect movement of
phosphorus to streams and other waterbodies.
These conditions include the hydrologic
characteristics of the soil, type of cover on the
soil, field siope, amount of P in the soil,
presence of vegetative buffers, application rate,
time of application, and method of application
etc. The P Index is intended to be used as an
assessment tool to indicate the potential
movement of P on the landscape by taking into
account various transport and source factors.
Once the potential impact of P is realized, the P
Index can be used to develop a nutrient
management plan with acceptable application
rates and best management practices. ff the P
Index indicates that a low or medium risk
situation is present for the field planned for
land application, the nutrient management
plan may be developed with either a
Nitrogen (N) or Phosphorus (P) basis.

The ultimate goal is to promote effective
utilization of nutrients, specifically from organic
sources, and at the same time maintain

agricultural profitability and environmental

quality. The P Index Is not intended to place an
restrictions on landuse or other requlatory purposes that
could be construed by manipulating index paramefters.

The (P) Index Is not applicable to the planning and
application of human septage sludge. When planning the
application of septage and sewage sludge refer to
Kentucky requlations for guidance.

PHOSPHORUS AND THE ENVIRONMENT

In Kentucky, as in many other states, large
inputs of P to agricultural fields may occur.
Unlike commercial fertilizers which can be
delivered in quantities as recommended by a
soil test report, the amount of nutrients
available to plants in animal manure or other
organic byproducts can vary significantly. Plant
needs for phosphorus are in most cases less
than nitrogen, however, essentially equal
amounts of these nutrients are available to
plants from manure and waste water produced
at animal feeding operations. When nitrogen
plant needs are met from the application of
manure, P is usually over-applied. Continuous
applications at these rates can present
environmental concerns. '

DESCRIPTION

The Kentucky P Index uses ten specific field
features to obtain an overall rating for each
field. Assigned to each of the field features are
weighted factors of 1, 2, or 3. Not all field
features have the same influence and input
because research has shown that relative
differences exist in their importance to P loss.
Also assigned to each of the ten features are
value ratings of LOW (1 point), MEDIUM (2
points), HIGH (4 points), or VERY HIGH (8
points). Multiplying the weighted factor by the
appropriate value rating yields points for that

" specific field feature. Based on a summation of

the field feature points, the field falls into an
overall category rating of LOW, MEDIUM,
HIGH, or VERY HIGH. If a field receives an
overall rating of HIGH or VERY'HIGH,

. management practices may be implemented to

reduce the rating to MEDIUM.

NRCS Phosphorus Index 05-23-01 Page 10of 5
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FIELD FEATURE VALUE RATINGS
(1, 2, 4, or 8 points)

| Fietd #:

AR

Hydrologic Soil Group

Residual Soil Test (P)

" Field Slope Percent

Land Cover Percent

Ag. Ifhpaired Walershed

Application Timing

'Application Method

1.
2.
3
4.
5. Vegetative Buffer Width
6.
7.
8.
9.

Distance To Waterbody

10. MLRA Location

Totals

Field Features Index

| Existing | - Planned Existing Planned
Total* Total Total* -Total .

*NOTE: If existing total results in a “Low” or “Medium” rating as indicated below, a nitrogen or

phosphorus based nutrient management plan may be implemented.

LW potntial for P movement from the field. There is a low probability of an
"adverse impact to waterbodies.

MEDIUM potential for P movement from the field. The chance of organic
material and nutrients getting into waterbodies exists. Buffers, setbacks,
lower manure rates, cover crops, crop residue practices alone or in
combination may reduce impact.

61-112

HIGH potential for P movement from the field. The chance of organic
material and nutrients getting to waterbodies is likely. Buffers, setbacks,
jower manure rates, cover crops, crop residues, etc. in combination may
reduce impact. ' :

>112

VERY HIGH potential for P movement from the field and an adverse impact
on waterbodies. .

NRCS Phosphorus Index 05-23-01 Page 4 of 5
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. Hydrologlc Soll up

Field Features and Welghted Factors Used in the P Index

. Field Slope Percent

1
2. Resldual Soil Test (F) Level
3
4

. Land Cover Percent .

5. Vegetative Buffer Width

7. Application Timing

8. Application Method

1

3

1

3

' o3
6. Agricultural Impaired Watershed 1
3

) 3
9. Distance To Spring/Stream/Waterbody 2
1

10. MLRA (County Location)

Currently, these weighted factors are based on the
professional judgment of the various technical speclalists
who contributed to the development of the NRCS
standard (590). As more research becomes available, the
P Index will be periodically reviewed and updated.

Description of Field Features and Rating
Assignments

1.

Hydrologic Soil Group {(HSG) considers
the drainability of the soil. A soil with a
HSG of “A” is well drained. A soil with a
HSG of "D” is poorly drained. A soil that is
poorly drained is more likely to have runoff

occur. HSG is given a weighted factorof 1.

Residual Soil Test (P) considers the level
of (P) in the soil prior to the application of
nutrients. This level is determined by a
current soil test analysis. A current soil test
analysis is less than 1 year old. As soil test
levels increase following repeated
-applications, the index points will need to
be recalculated. Soil test (P) is given a
weighed factor of 3.

Field Slope Percent considers the average
percent of slope for the field. Field slope is
given a low weighted factor of 1 because it
is considered in the Erosion Rate.

Land Cover Percent considers the percent -

ground cover (average over the field)
immediately following the waste application.
The waste application may be surface
applied, injected or incorporated. Ground
cover is considered to be perennial sod or
crop stubble that is evenly spread over the
soil surface of the application field/s.
Perennial sod shall have a minimum of 3-4
inches of plant height. Land cover is given
a low weighted factor of 3 because it is also

7.

considered in the application of erosion
control practices.

Vegetative Buffer Width considers the
filtering effect of vegetative buffers at
downstream edges of fields. Filtering effect
must be from sheet flow across the buffer.
Filter strips, field borders, contour buffer
strips, and riparian forest buffers are all
examples of vegetative buffers. Due to the
vast amount of favorable research that
reinforces the effectiveness of buffers, this
feature is given a weighted factor of 3.

Application Areals In A Watershed
Identified As Being Impaired Due To
Agricultural Applied Nutrients. These
areas are identified on state supplied
listings. If the application fields are in the
watersheds as identified on the list currently
on file in NRCS offices a weighted factor of
1 is assigned.

Application Timing considers historical
weather data for periods where most rainfall
occurs and the active growing period for
crops in Kentucky. The months where most
rain occurs may also be the time when _
crops are inactive. NOTE: Applications in
flood prone areas shall be made with
extreme caution. Based on these

" conditions, this feature is given a weighted

10.

NRCS Phosphorus Index

factor of 3.

Application Method considers the risk for
P movement based how it is applied to the
field, whether it is surface applied or
incorporated. This field feature is given a
weighted factorof 3.

Downstream Distance To A Spring,
Stream or Other Waterbody as measured
from the closest upstream distance from the
point of nutrient application in the field. This
field feature is given a weighted factor of 2.

Major Land Resource Area (MLRA) refers
to the county location of the fields where
nutrients will be applied in consideration of
documented soil and geological
relationships. This field feature is given a
weighted factor-of 1.

05-23-01 Page 2 of §
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1. Hydrologic Soil Group (1.0} A B C D
2.. Residual Soil Test (P) Level Between | Between Between Above 1066
(3.0) 400-500 | 501-800 801-1066
3. Field Slope Percent (1.0) <2 2-5 6-12 >12
4. Land Cover Percent* (3.0) 60-90 30-60 15-30 0-15
*estimated after application : .
3 Végetative Buffer Width (3.0} (f)) § >29 20-29 10-19 <10 or No Buffer
. Application Areals In A NO YES
Watershed Identified As Being
Impaired Due To Agricultural
Applied Nutrients (1.0))
7. Application Timing (3.0) June - Sept | April, May, March or Dec., Jan., Feb.
) Oct., March Nov. wio
or Nov. w/ winter cover,
winter cover | Feb. w/
) - | winter cover
8. Application Method (3.0) Injected Surface Surface Surface applied and
applied and applied and unincorporated for greater
incorporated | incorporated | than 1 month
within 48 hr. | within 1
month
9. Downstream Distance From Over 150 §0-150 0-50 Adjacent
Application Area To Spring,
Stream or Waterbody (2.0)
10. MLRA (County Location) (1.0) | Bluegrass | All Other

e R
« Additional Phosphorus Will Not be Applied When Soil Test (P) Level is above 1066.

215 S8 TN TR TR 3 Bt e !
TR T e e
Tg—',;a'%p % 7 Ghong XGeneralized Interprétation.of:

.,_:.-’.\: i \i‘l 5 f Gty ROy AT AR P I LE RS SR PO A
<30 LOW potential for P movement from the field. Low probability of an adverse impact to waterbodies.
30- 60 MEDIUM potential for P movement from the field. The chance of organic material and nutrients

getting into waterbodies exists. Buffers, setbacks, lower manure rates, cover crops, cfop residue
practices alone or in combination may reduce impact.

61-112 HIGH potential for P movement from the field. The chance of organic material and nutrients getting to
waterbodies is likely. Buffers, setbacks, lower manure rates, cover crops, crop residues, etc. in
combination may reduce impact. -

> 112 VERY HIGH potentiat for P movement from the field and an adverse impact on waterbodies.

NRCS Phosphorus Index 05-23-01 Page 3of 5
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UNIT CONVERSION TABLE

unit for solid manure = Ton

unit for liquid manure = 1000 gal or acre inch

P (eleinental phosphorus) x 2.29 = P205 (phosphorus)

| K (elemental poetassium) x 1.2 = K20 (potash)

percent (%) x 20 = pounds per ton
percent (%) x 80 = pounds per 1000 gallons

‘percent (%) x 2254 = pounds per acre-inch

mg/L x 0.002 = pounds per ton
mg/L x 0.008 = pounds per 1000 gallons
mg/L x 0.225 = pounds per acre-inch

pounds per ton x 4.17 = pounds per 1000 gallons
pounds per ton x 113 = pounds per acre-inch

pounds per 1000 gallons x 0.24 = pounds per ton
pounds per 1000 gailons x 27.2 = pounds per acre-inch

pounds per acre-inch x 0.037 = pounds per 1000 gallons
pounds per acre-inch x 0.0089 = pounds per ton

1 gallon = 8.34 pounds
1 acre-inch = 27,200 gallons or 1815 cubic feet
1 mg/L=1ppm ' ‘

1 acre = 43,560 square feet
1 cubic foot = 7.5 gallons
62.5 pounds = cubic foot (liquids)

Swine, Dairy, Beef, Horse, Sheep Manure = (solids) 60 Ibs cubic foot or 33 cubic feet/ton
Swine, Dairy, Beef, Horse, Sheep Manure = (liquids) 62.5 Ibs cubic foot or 32 cubic feet/ton

Poultry = 27 Ibs cubic foot or 74 cubic feet/ton

NRCS Nutrient Management Standard (590) Appendix D 5/23/01
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Appendix B
Revised May 2008

Cal-Maine continues to decrease the number of birds housed. This year 94,000 birds will be placed in eight layer houses and
90,500 birds will be placed in five layer houses. The remaining 10 layer houses will continue to have 98,000 birds each. The
pullets will be decreased to 97,500 chicks except for four flocks that will each have 110,000 chicks (the extra pullets will be for
a separate operation). The total cutrent estimated litter production is 29,515 tons from both layers and pullets.

An estimate of the nutrients available from the chicken manure produced at Cal-Maine’s Guthrie facility is revised each year,
based on the average nutrient content in the samples most recently collected. The table presents the average nutrient
content in the pullet litter and in the layer litter for 2008.

Nutrients in Chicken Litter, 2008
{pounds per ton of litter)
Nutrient Pullets Average Value Layers Average Value
[INitrogen (N) 98 64.85
[forthophosphate (P,05) 52 68.77
f[Potassium (K;0) . 49 56.62

Based on a total annual manure production of 28,560 tons (25,190 tons from layers and 3,370 tons from pullets) and the
laboratory-reported nutrient values in the analyzed samples, the estimated amounts of nutrients produced in chicken litter and
available for land application in 2007 are:

Weighted Average
(pounds per ton)

Nutrients in Chicken Litter 2008
{total pounds)

Nutrient Pullets Layers Total Pullets + Layers
[INitrogen (N) 444,136 1,620,148 2,064,284 72.28
[[orthophosphate (P,05) 235,664 | 1,718,081 1,953,745 68.41
[Potassium (k;0) 222,068 1,414,537 1,636,605 57.30
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UNIT CONVERSION TABLE

unit for solid manure = Ton

unit for fiquid manure = 1000 gal or acre inch

P (elemental 'phosphorus) X 2.29 = P205 (phosphoris)
| K (elemental potassium) x 1.2 = K20 (potash)

percent (%) x 20 = pounds per ton
percent (%) x 80 = pounds per 1000 gallons

percent (%) x 2254 = pounds per acre-inch

mg/L x 0.002 = pounds per ton
mg/L x 0.008 = pounds per 1000 gallons
mg/L x 0.225 = pounds per acre-inch

pounds per ton x 4.17 = pounds per 1000 gallons
pounds per ton x 113 = pounds per acre-inch

pounds per 1000 gallons x 0.24 = pounds per ton
pounds per 1000 gallons x 27.2 = pounds per acre-inch

pounds per acre-inch x 0.037 = pounds per 1000 gallons
pounds per acre-inch x 0.0089 = pounds per ton -

1 gallon = 8.34 pounds
1 acre-inch = 27,200 gallons or 1815 cubic feet
1 mg/L =1 ppm

1 acre = 43,560 square feet
1 cubic foot = 7.5 gallons
62.5 pounds = cubic foot (liquids)

Swine, Dairy, Beef, Horse, Sheep Manure = (solids) 60 Ibs cubic foot or 33 cubic feet/ton
Swine, Dairy, Beef, Horse, Sheep Manure = (liqu'ids) 62.5 Ibs cubic foot or 32 cubic feet/ton

Poultry = 27 Ibs cubic foot or 74 cubic feet/ton

NRCS Nutrient Management Standard (590) Appendix D 5/23/01
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Appendix B
Revised May 2008

Cal-Maine continues to decrease the number of birds housed. This year 94,000 birds will be placed in eight layer houses and
90,500 birds will be placed in five layer houses. The remaining 10 layer houses will continue to have 98,000 birds each. The
pullets will be decreased to 97,500 chicks except for four flocks that will each have 110,000 chicks (the extra pullets will be for
a separate operation). The total current estimated litter production is 29,515 tons from both layers and pullets.

An estimate of the nutrients available from the chicken manure produced at Cal-Maine’s Guthrie facility is revised each year,
based on the average nutrient content in the samples most recently collected. The table presents the average nutrient

content in the pullet litter and in the layer litter for 2008.
'

Nutrients in Chicken Litter, 2008
{pounds per ton of litter)

Nutrient Pullets Average Value Layers Average Value
Nitrogen (N) 98 64.85
"(Hhophosphate (P,05) 52 68.77
{[Potassium (K;0) 49 56.62

Based on a total annual manure production of 28,560 tons (25,190 tons from layers and 3,370 tons from pullets) and the
laboratory-reported nutrient values in the analyzed samples, the estimated amounts of nutrients produced in chicken litter and

available for land application in 2007 are:

Nutrients in Chicken Litter 2008 Weighted Average
(total pounds) (pounds per ton)
Nutrient Pullets Layers Total Pullets + Layers
Nitrogen (N) 444,136 1,620,148 2,064,284 72.28
florthophosphate (P,05) 235,664 1,718,081 1,953,745 68.41
[{Potassium (K,0) 222,068 1,414,537 1,636,605 57.30




ﬁ
N

4/7/12008

Nutrient (Ibs./ton)

GUTHRIE PULLET WASTE ANALYSIS

2000 2001 2002 2003 2004 2005 Spring 2005 Fall 2006 Spring 2007 Spring 2008 Spring
AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE/ AVERAGE

Nitrogen 22.71 22.50 35.33 50.00 54.67 93.67 60.00 117.67 85.00 98.00
Phosphorus as P205 60.61 69.00 66.67 85.00 53.00 66.67 86.40 74.67 65.00 52.00
Potassium as K20 56.47 58.50 69.00 75.00 52.00 59.33 85.60 71.67 51.00 49.33
Moisture 65.16 63.50 53.67 41.00 46.33 21.67  26.80 17.33 32.33 34.33
GUKY PULLET MANURE NUTRIENT LEVELS
140.00 -+ 70.00
120.00 - 60.00
100.00 - /\\/ 50.00 ©
Z 80.00 e %‘(\ 40.00 2
E 6000 |—e—=————=—" N/ s 130,002
* | —— T o
40.00 —— 20.00 =
20.00 10.00
0.00 . | . [ . . : 0.00
2000 2001 2002 2003 2004 2005 2005 2006 2007 2008 2009
Spring Fall Spring Spring Spring Spring
YEAR
_ —Nitrogen —Phosphorus as P205 _ Potassiumas k20 Moisture |




2008 (Spring) GUTHRIE PULLET WASTE ANALYSIS 4/11/2008

Sample Date
b
312212008
Nutrient (Ibs./ton) Test 1 -P#2 Test2-P#3 Test3 -P#4 - _ Average
Nitrogen 83 126 85 98.00
Phosphorus as P205 58 56 42 52.00
Potassium as K20 58 50 40 49.33
Moisture 36 29 38 34.33
Nutrient (lbs./ton)
)
120 —
100 o e s - O
80 D - - a o Nitrogen
§ T o
60 fay o »  Moisture
D
40 R o e e e 8
% A
W * ’ : ) : ’ X-/—‘\XIS
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University of Kentucky
Division of Regulatory Services

TODD County Extension Office

- Manure Test Report
N
Owner
Cal-Maine Foods, Inc.
P.O. Box 40
Guthrie KY 42234
270-483-2002
Manure Type: Poultry Solid
Nutrient Results  (in lbs/ton as received)
N 83 Zn 0.55
P205 58 Cu 0.04
K20 58 Mn 0.39
p— - Ca 40

Sample Identification

UK Lab No County Code
90070 219
County ID Owner ID
3037 P2
Received Reported
3/24/2008 4/2/2008

% Moisture

36

Extension Agent

Information on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).

C
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University of Kentucky
Division of Regulatory Services

TODD County Extension Office

Manure Test Report
~ Owner
Cal-Maine Foods, Inc.
P.O. Box 40
Guthrie KY 42234
270-483-2002
Manure Type: Poultry. Solid
Nutrient Results  (in Ibs/ton as received)
N 126 Zn 0.44
P205 56 Cu 0.6
K20 50 Mn 0.37
Ca 39
Mg 8

Sample Identification

UK Lab No County Code
90071 219
County ID Owner ID
3038 P3
Received Reported
3/24/2008 4/2/2008

% Moisture

29

Extension Agent

Information on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).



: University of Kentucky
- Manure Test Report Division of Regulatory Services
TODD County Extension Office

Owner Sample Identification
Cal-Maine Foods, Inc. UK Lab No County Code
P.O. Box 40 90072 219
Guthrie KY 42234 County ID Owner ID
270-483-2002 3039 - P4

Received Reported

Manure Type: Poultry Solid 3/24/2008 4/2/2008

Nutrient Results  (in Ibs/ton as received) % Moisture

N 85 ~ Zn 0.5 * 38
P205 42 ‘Cu 004
K20 40 Mn 0.23

Extension Agent

Information on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).
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GUTHRIE LAYER WASTE ANALYSIS

/—'—\_.\\ ‘

2000 2001 2002 2003 2004 2005 Spring 2005 Fall 2006 Spring 2007 Spring 2008 Spring \l
Nutrient {Ibs./ton)  AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGEH AVERAGE
Nitrogen 30.67 41.00 41.00 5183 ~ 67.17 89.57 82.13 84.89 51.80 64.85 |
Phosphorus as P205 101.00 121.00 107.00 78.00 73.33 70.71 75.50 72.33 67.87 68.77
Potassium as K20 76.67 98.33 98.67 60.00 62.83 55.00 53.78 60.44 62.07 56.62
Moisture 26.67 18.00 23.33 17.50 17.50 17.29 14.38 22.00 27.20 24.46 i
. 1/
GUKY LAYER MANURE NUTRIENT LEVELS
140.00 - T 30.00
120.00 - S 4 25.00
100.00 - e = - @
z + 20.00 5
c 8000 - 15.00 ®
E  60.00 - o
#* + 10.00 =
40.00 ——
20.00 - - -+ 5.00
0.00 ¥ T =Y - T S T T 0,00
2000 2001 2002 2003 2004 2005 2005 2006 2007 2008
Spring Fall Spring Spring Spring
YEAR
a--Nitrogen Pk-{osphord;—as P205 Potassium as K20 Moisture |
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2008 Layer (Spring) | Guthrie Layer Waste Analysis

P e
L —

Sample Date
32212008
Sub-Total: Site| Test10. Test11. Tes12: Teatid: | S .
Nutrient (Ibs fton}  Test1-1#7 Tes12-L#3 Jest3-U#4  Tosta-L#6  Temt3- n Test6-1#22 Test7-i#73 Test8-1#75 Test®-l827 (428 w0 Lz L34 Site#2 | Aversgy
Nitrogen 57 78 9 109 88 84.60 50 57 62 47 42 70 49 43 5250 64.85
Phosphorus as P205 . 66 57 67 64 49 60.60 63 70 78 98 82 63 76 61 7388 68.77
Potassium as K20 57 51 50 55 46 54.80 56 €0 57 69 72 56 51 56 59.63 56.62
Moisture % 26 18 138 20 21.20 33 26 21 21 27 26 26 32 26.50 24.46
Nutrient (Ibs.fton}

R - - e e e - - ;

[ i

—_—— e et e e e s -
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: ¢ o i

[ . . S . _ _ e e e
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Yost 1. LA2 TYest 2-193 Testd-Laa Test 4 -L06 Test5-\a8 Sub-Totol-Site  Test 6-L#22 Test 7 -L423 Teu 51425 Tost® . LR27 Tost 10-L¥28  Test 11-LA30  Tost12-1¥32  Tesz 13-L#34 Stb—l:l;-’l- Average
»
XeAxis
© Wmogen % Phespherus ax P20 o Potastium as K10 ¢ Mohbse

GUTHRIE LAYER WASTE ANALYSIS



()

O

C

Manure Test Report

University of Kentucky
Division of Regulatory Services

TODD County Extension Office

Owner
Cal-Maine Foods, Inc.
~ P.O.Box 40 '
Guthrie
270-483-2002

KY 42234

Manure Type: Poultry Solid

Nutrient Results

(in lbs/ton as received)
N 57 - Zn 1.13
P205 66 Cu 0.22
K20 57 Mn 1.01
Ca 182
Mg 10

Sample Identification

UK Lab No County Code
90073 219
County ID Owner ID
3040 L2
Received Reported
3/24/2008 4/2/2008

% Moisture

24

Extension Agent

lnfornnatidn on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).
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Manure Test Report

University of Kentueky
Division of Regulatory Services

TODD County Extension Office

Owner
Cal-Maine Foods, Inc.
P.O. Box 40
Guthrie KY 42234

270-483-2002

Manure Type: Poultry Solid

Nutrient Results  (in Ibs/ton as received)

N - 78 Zn 0.96
P205 57 Cu 0.19
K20 51 Mn 0.86
Ca 141
Mg 9

Sample Identification

‘UK Lab No County Code
90074 219
County ID Owner ID
3041 L3
Received Reported
3/24/2008 4/2/2008

% Moisture

26

Extension Agent

Information on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).
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Manure Test Report

University of Kentucky
Division of Regulatory Services

TODD County Extension Office

Owner
Cal-Maine Foods, Inc.
P.O. Box 40

Guthrie KY 42234

270-483-2002

Manure Type: Poultry

Solid

Nutrient Results  (in Ibs/ton as received)

N 91 Zn

P205 67 Cu

K20 50 Mn
Ca 164

Mg 10

1.11
0.21
0.92

Sample Identification
UK Lab No County Code

90075 219
County ID Owner 1D
3042 L4
Received Reported

3/24/2008 4/2/2008

% Moisture

18

Extension Agent

Information on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).



University of Kentucky

- Manure Test Report Division of Regulatory Services
N
TODD County Extension Office
Owner Sample Identification -
Cal-Maine Foods, Inc. _ UK Lab No County Code
P.O. Box 40 90076 . 219
Guthrie - KY 42234 County ID Owner ID
270-483-2002 3043 L6
Received Reported
Manure Type: Poultry Solid . 3/24/2008 4/2/2008
Nutrient Results  (in [bs/ton as received) % Moisture
N 109 Zn 1.05 18
P205 64 Cu 0.21
K20 55 Mn  0.86
e Ca 151
- Mg 10

Extension Agent

Information on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).

C
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Manure Test Report

University of Kentucky
Division of Regulatory Services

TODD County Extension Office

Owner
Cal-Maine Foods, Inc.
P.0.Box 40
Guthrie KY 42234
270-483-2002

Manure Type: Poultry Solid
Nutrient Results  (in lbs/ton as received)
N 88 Zn 0.85
P205 49 Cu 0.16
K20 46 Mn 0.73
Ca 153
Mg 9

Sample Identification

UK Lab No County Code
90077 _ 219
County ID Owner ID
3044 L8
Received Reported
3/24/2008 4/2/2008

% Moisture

20

Extension Agent

Information on land applying manure can be found in UK Extension pubiications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure). -



University of Kentucky

c Manure Test Report Division of Regulatory Services
TODD County Extension Office
Owner Sample Identification
Cal-Maine Foods, Inc. UK Lab No County Code
P.O. Box 40 90078 219
Guthrie KY 42234 County ID "~ Owner 1D
270-483-2002 3045 L.22
Received - Reported
Manure Type: Poultry Solid 3/24/2008 4/2/2008
Nutrient Results  (in [bs/ton as received) % Moisture
N 50 Zn 0.58 33
P205 63 “Cu 005 |
K20 56 Mn 0.43
L Ca 180
e Mg 11

Extension Agent

Information on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).

-



University of Kentucky

— Manure Test Report Division of Regulatory Services
h .
TODD County Extension Office
Owner Sample Identification
Cal-Maine Foods, Inc. UK Lab No County Code
P.O. Box 40 90079 219
Guthrie KY 42234 County ID Owner ID
270-483-2002 3046 L23
Received Reported
Manure Type: Poultry Solid 3/24/2008 4/2/2008
Nutrient Results  (in Ibs/ton as received) ‘ % Moisture
N 57 Zn 0.92 26
P205 70 Cu 0.13
K20 60 Mn 0.75
P Ca 177
L - ‘Mg 10

‘Extension Agent

Information on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).

—
-
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Manure Test Report

University of Kentucky
" Division of Regulatory Services

TODD County Extension Office

Owner
Cal-Maine Foods, Inc.
P.O. Box 40
Guthrie KY 42234
270-483-2002

Manure Type: Poultry Solid

Nutrient Results  (in Ibs/ton as received)

N .62 Zn 0.65
P205 78 Cu 0.07
K20 57 Mn 048
Ca 221
Mg 11

Sample Identification

UK Lab No Cbunty Code
90080 219
County ID Owner ID
3047 L25
Received Reported
3/24/2008 4/2/2008

% Moisture

2]

Extension Agent

Information on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).



University of Kentucky
Division of Regulatory Services

TODD County Extension Office

Manure Test Report
Sk
Owner
Cal-Maine Foods, Inc.
P.O. Box 40
Guthrie KY 42234
270-483-2002
Manure Type: Poultry Solid
Nutrient Results  (in lbs/ton as received)
N 47 Zn 0.73
P205 98 Cu 0.15
K20 69 Mn 0.55
- Mg 14

Sample Identification

UK Lab No County Code
90081 219
County ID Owner 1D
3048 L27
Received ‘Reported
3/24/2008 4/2/2008

% Moisture

21

. Extension Agent

Information on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).

C
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Manure Test Report

University of Kentucky
Division of Regulatory Services

TODD County Extension Office

Owner v
Cal-Maine Foods, Inc.
P.O.Box 40
Guthrie KY 42234
270-483-2002

Manure Type: Poultry Solid

Nutrient Results  (in Ibs/ton as received)

N 42 Zn 0.76
P205 82 Cu 0.07
K20 72 Mn 0.55
Ca 227
Mg - 14

Sample Identification
‘UK Lab No County Code

90082 219
County ID Owner ID
3049 L28
Received Reported
3/24/2008 4/2/2008

% Moisture

27

Extension Agent

Information on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).



University of Kentucky
_ Division of Regulatory Services

TODD County Extension Office

- Manure Test Report
g
Owner .
Cal-Maine Foods, Inc.
P.O. Box 40
Guthrie KY 42234
270-483-2002
Manure Type: Poultry Solid
Nutrient Results  (in Ibs/ton as received)
N 70 Zn 1.03
P205 63 Cu 0.16
K20 56 Mn 0.71
- Ca 175
- Mg 1

Sample Identification
UK Lab No County Code
90084 219
County ID Owner ID
3050 L30
Received Reported
3/24/2008 4/10/2008

% Moisture

26

Extension Agent

Information on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).

C
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University of Kentucky
Division of Regulatory Services

TODD County Extension Office -

Manure Test Report
Owner
Cal-Maine Foods, Inc.
P.O. Box 40
Guthrie KY 42234
270-483-2002
Manure Type: Poultry Solid
Nutrient Results  (in [bs/ton as received)
N 49 Zn 0.57
P205 76 Cu 0.06
K20 51 Mn 041
Ca 220
Mg 11

Sample Identification

UK Lab No County Code
90085 219
County ID - Owner ID
3051 L32
Received Reported
3/24/2008 4/10/2008

% Moisture

26

Extension Agent

Information on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).
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Manure Test Report

Owner

Cal-Maine Foods, Inc.

P.O. Box 40
Guthric
270-483-2002

Manure Type:

Nutrient Results

N 43
P205 61
K20 56
Ca 179
Mg 10

Poultry Solid

(in lbs/ton as received)

University of Kentucky
Division of Regulatory Services

TODD County Extension Office

Sample Identification

UK Lab No
90086
County ID
3052

Received
3/24/2008

KY 42234

Zn 083 32

Cu 0.16
Mn 0.65

Extension Agent

% Moisture

County Code
219
Owner ID
L34

Reported
4/10/2008

Information on land applying manure can be found in UK Extension publications
ID-123, AGR-146 and 146A (poultry litter), and ASC-80 (swine manure).
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Nutrient Content of Wastewater Effluent
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Appendix C
Nutrient Content of Wastewater Effluent

Revised May 2008

The following table summarizes the lab data for the lagoon and wastewater treatment plant

analyses for samples collected in March 2008 and samples collected in 2007. The
laboratory reports are in this Appendix.

Nutrients in Wastewater Effluent, March 2008
{milligrams per liter [mg/L])

Nutrient | Average
Lagoon

Nitrate as N 0.678

‘Ammonia nitrogen as N - 5.683
Total phosphorus as P ' 21.5
Wastewater Treatment Plan

Nitrate as N 117
Ammonia nitrogen as N 0.796
Total phosphorus as P ' 17.9

LAGOON WASTEWATER NUTRIENTS
Based on the average nutrient content in the lagoon effluent sample:

Plant-Available Nitrogen:
6.36 mg/L x 50% = 3.18
0.000027 pounds N per gallon of wastewater
Phosphorus:
21.50 mg/L x 0.90 =
0.000161 pounds of phosphorus/gallon, or
0.000370 pounds of orthophosphate/galion

WASTEWATER TREATMENT PLANT NUTRIENTS
Based on the average nutrient content in the WWTP holding tank sample:

Plant-Available Nitrogen: ,
117.80 mg/L x 50% = 58.90
0.000491 pounds N per gallon of wastewater
Phosphorus:
17.90 mg/L X 0.90 =
0.000134 pounds of phosphorus/galion, or
0.000308 pounds of orthophosphate/gallon



()

()

4/7/2008

GUTHRIE LAGOON and WWP Effiuient ANALYSIS

Wwwe: 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE

Nitrate Nitrogen mg/L 25.00 73.20 ? 90.00 83.95 84.00 0.38 116.00 290
Ammonia Nitrogen mg/L 237 5.17 13.50 3.55 4.67 2.66 37.70 27.10 0.00

Phosphorus mg/L 160.00 67.50 15.80 321.05 73.40 38.90 54.70 58.00 18.70

LAGOON 2003 2004 2005 2006 2007 2008 2009

. AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE AVERAGE

Nitrate Nitrogen mg/L . 6.00 2.25 0.12 0.24 0.18' 5.16
Ammonia Nitrogen mg/L 0.16 20.27 5.59 9.06 9.96 29.93

Phosphorus mg/t 0.75 48.95 34.93 92.07 60.70 21.30

GUKY WWP EFFLUIENT NUTRIENT LEVELS

140.00 300.00

120.00 x 250.00
<o y== 7N, 20006
% o |— — 7 7\ 150,005
E 4000 — // AN y-:L,, \\ 100.008

! £

2000 e - -— N § - el

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
YEAR
| < Nirato Niwogen —e— Ammoria Nirogen _Phasphorus |

GUKY LAGOON EFFLUIENT NUTRIENT LEVELS

7.00 100.00

- — - 2000 8
= 4.00 60.00 g
2300 — 4000 &
E 200 = 2000 £

1.00 — 00 3

000 —— = 0.00

2003 2004 2005 2006 2007 2008 2009
YEAR
—s— NiraleNirogen  AmmoniaNitogen  Phosphorus
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Test

L _EADER IN SNVIRONMENTAL IESTING 2960 Foster Creighton Road Nashville, TN 37204 * 800-765-0980 * Fax 615-726-3404
Client Cal-Maine Foods, Inc. (1 1368) Work Order: NRC1432
P. O. Box 40 Project Name: Wastewater
Guthrie, KY 42234 Project Number:  [none]
Attn Marc Ashiby Received: 03/18/08 09:40
ANALYTICAL REPORT

Analyte . . Result  Fiag Unis  MRL

Sample 1D: NRC1432-01 (Lagoon - Waste Water) Sampled: 03/17/08 08:15

General Chemistry Parameters

Ammoniaas N . 2.9 mg/L 0.100
Nitrate/Nitrite as N ND mg/L 0.100
Phosphorus 18.7 mg/L 1.00

Sample 1D: NRC1432-02 (#1 Holding Tank - Waste Water) Sampled: 03/17/08 08:20
General Chemistry Parameters

Ammonia as N 0.796 mg/L 0.100
Nitrate/Nitrite as N 117 mg/L. 1.00
Phosphortus 17.9 mg/L. 1.00

Dilution Analysis

Factor  Date/Time Melhqd Batch

1 03/27/08 13:51 EPA

350.1M 8034042

1 03/25/08 19:44 SMA4500-NO3 F 8033910
10 03/27/08 11:13 EPA 365.4 8034051

1 03/27/08 13:51 EPA

350.1M 8034042

10 03/25/08 20:35 SM4500-NO3 F 8033910
10 03/27/08 11:13 EPA 3654 8034051

Page 2 of 10
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TestAmerica

IHE LEADER IN ENVIRONMENTAL TESTING 2960 Foster Creighton Road Nashvilie, TN 37204 * 800-765-0980 * Fax 6157MM
4 Cal-Maine Foods, Inc. (11368) Work Order: NQL1908
P.O. Box 40 Project Name: Wastewater
Guthrie, KY 42234 Project Number:  [none]
Attn  Marc Ashby Received: 12/18/07 10:15
ANALYTICAL REPORT
) Dilution  Analysis
Analyte Result Flag Units MRL Factor  Date/Time Method Batch

Sample 1D: NQL1908-01 (Lagoon - Waste Water) Sampled: 12/17/07 08:25
General Chemistry Parameters

Ammoniaas N 2.42 mg/L 0.100 1 12/31/07 12:02
Nitrate/Nitrite as N 0.692 mg/L 0.100 1 12/27/07.23:06
Phosphorus ‘ 13.3 mg/L 1.00 10 01/04/08 12:04

EPA 350.1M 7124777
SM4500-NO3 F 7124330
EPA 365.4 8010225

Page 2 of 10



TestAmerica

THE LEADER IN ENVIRONMENTAL TESTING

2960 Foster Creighton Road Nashville, TN 37204 * 800-765-0980 * Fax 615-726-3404

e

ant  Cal-Maine Foods, Inc. (11368) Work Order: NQI2343

P. O. Box 40 : : ~ Project Name:  Wastewater

Guthrie, KY 42234 Project Number: [none]
Attn  Marc Ashby Received: 09/20/07 10:00

ANALYTICAL REPORT
Dilution Analysis

Analyte Result Flag Units MRL Factor Date/Time Method Batch

Sample ID: NQI2343-01 (Lagoon - Waste Water) Sampled: 09/19/07 07:15
General Chemistry Parameters ’

Ammonia as N 831 mg/L 0.100 1 09/28/0715:02 EPA350.IM 7094727
Nitrate/Nitrite as N ND mg/L 0.100 1 09/25/07 19:40 SM4500-NO3 F 7094659
Phosphorus 178 mg/L 0.500 5 10/01/0708:34 EPA3654 7095310
-
-

Page 2 of 10



Test/America

AN ALYTICAL TESTING CORPORATION 2980 Foster Creighton Road Nashville, TN 37204 * 800-765-0980 * Fax 615-726-3404
Noiape
Client Cal-Maine Foods, Inc. (11368) Work Order: NQF2512
P. 0. Box 40 Project Name: Wastewater
Guthrie, KY 42234 Project Number: [none]
Attn Marc Ashby Received: 06/20/07 09:40
ANALYTICAL REPORT
Dilution  Analysis
Analyte Result Flag Units MRL Factor  Date/Time Method Batch
Sample ID: NQF2512-01 (Lagoon - Waste Water) Sampled: 06/19/07 07:45
General Chemistry Parameters
Amimnonia as N 9.10 mg/L 0.100 1 06/29/07 13:47  EPA 350.IM 7065380
Nitrate/Nitrite as N 2.02 mg/L 200 20 06/20/07 18:16 SM4500-NO3 F 7063687
Phosphorus 362 mg/L 2.00 20 06/29/07 17:01 EPA 365.4 7065378

Page 2 of 10
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Appendix D
Soil Test Laboratory Reports
Revised May 2008

The soil test data are reviewed annually for determination of nutrients needed for crops and, in
particular, for residual phosphorus levels in the soil. Review of the soil test data for 2008 indicates
the following phosphorus levels:

North Field: 227 pounds/acre
South Field: 261 pounds/acre
Sprayfield #1 (south field): 468 pounds/acre
Sprayfield #2 (north field): 347 pounds/acre

The phosphorus in the soil of Sprayfield #1 was 892 pounds per acre in 2004 when
spray application was discontinued. The phosphorus levels in that field decreased in 2005 and
again in 2006, when soil testing indicated that the phosphorus level was 156 pounds/acre.
Spray application of wastewater was then resumed. In 2007 the residual phosphorus was
387 pounds per acre, higher than in 2006, but still within the range acceptable for nitrogen-based
land application. The 2008 residual phosphorus level in the south sprayfield has risen again, to
468 pounds per acre. The 2008 residual phosphorus levels in the other fields are all higher than in
2007, but below 400 pounds per acre.

Based on the Kentucky . Phosphorus Index factors (see Appendix E), the calculated
phosphorus index indicates a medium potential for phosphorus movement from all fields. Although
phosphorus levels exceed 400 pounds per acre in Sprayfield #1; Cal-Maine can still land-apply using
nitrogen-based application rates. The soil test data for 2008 indicate that land application on
all fields is acceptable.

If soil tests indicate that phosphorus exceeds 1,066 pounds per acre, no future applications of
phosphorus from any nutrient source can be made. Soil test data will be reviewed annually, and
land-application patterns will be modified to control and mitigate residual ' phosphorus
concentrations in the soil.



4/712008

GUTHRIE SOIL SAMPLE ANALYSIS

pawe— -
4 2000 2001 2002 2003 2004 2005 2006 2007 N 2008 | / 5
CATION P K Cro) P K Cro P K Ci P K Cro P K Ci P K Ci P K Croj P K Croj K C
; == T 2R e = T o o e
jorth Fleld ] >200 520 Com 39 465 | Beans 138 438 Com 128 330 | Besns | 267 Ll Com 195 s02_| Beans 02 %7 Com 173 375 | Besns | 227 302 | Beans
Wheat! Wheat | Wheat! Wheat | Wheav |
South Field >200 499 Beans 287 534 Com 363 630 Beans 197 18 Com 208 383 Beans 148 399 Com 156 353 Beans 230 292 Com 261 372 Besns
Whest [ | Wheaw Wheat/ [ Whest |
Sprayfield #1 0 o [] o 0- ° 623 125 Beans 1078 1425 Com 892 1211 Beans 131 38 Com 218 476 Beans 387 457 Com 468 40 Beans
Whoet' Wheat/ Wheat/
S eld #2 ] [} o [] [ o 0 [ (3 [] o [} 252 489 Com 185 343 Beans 148 350 Com 251 352 | Beans 347 448 Beans
Phosphorus Levels
1200
1000
800
g 600
-4
400
A
200
__/ =
0 L
2000 2001 2002 2003 2004 2005 2006 2007 2008
Year
iﬁ ~—North Field South f a1
P



| From:

: Todd County Extension Service
= PO Box 97
" +on, KY 42220-0097

Soil Test Report

UKC()OPERATIV E EXTENSION SERVICE

University of Kentucky ~ College of Agriculiure

Lexington 859-257-2785
Princeton 270-365-7541

N www rs.uky.edu/soils
S — o — - .
COUNTY SAMPLE NO.: 0082 CAL MAINE,
POBOX 40 .
REPORT FORM: A GUTHRIE, KY 42234 Curt Judy (270)965-5659
CEA for ANR
Date Owner Sample ID Owner 1D County Code UK LabNO. |
37262008 'NORTH 49 219 65353
Level of Adequacy ;
Nutrient LabResults | VeryLow | Low | Medium | High | VeryHigh = Calculated CEC Data
Phosphorus (P) 227 P D s S ST '
Potassium (K) 1392 >ESEEBEISSIISSSISISSSIIISBSISBHI>I>H> CEC (meg/100g): 14
. _SoilpH 68 %Base Sat.: 69
Buffer pH 7.0 %K: 3
(;alcmm (Ca) 3912 %Ca: 61
Maanesmm {Mg) 186 D SO S S S O SSS %Mg: 5
Zinc (Zn) 11.5 %H: 31
Other Test
Acres Primary Primary Primary Previous Previous Previous | Crop 2 Years Soil
- Crop Management Use Crop Management Use Ago Tobacco | Drainage
Wheat/Soybeans No Tillage Grain Corn No Tillage
RECOMMENDATIONS: N P205 K20 LIME Mg Zn
- see comments |  None | Nome | None ~Nome | Nome
) below J
]
== "ND BILL /
P
COMMENTS:

Mehlich I used for P, K, Ca, Mg, and Zn (lIbs/acre). Crop response is highly probable with Very Low or Low soil levels, slight with
Medium, and not likely with High or Very High. N, P205, K20, Mg, and Zn recommendations are based on Ibs of the nutrient.
Fertilizer needed will depend on nutrient content in the fertilizer. Soil pH and Sikora buffer pH are used for determining lime

needs based on 100% effective lime. Lime quality in KY is defined by relative neutralizing value (RNV). RNV values for ag lime
are determined by the KY Dept of Ag and are on the internet (publications at soils.rs.uky.edu).

FOR THE SMALL GRAIN CROP: FALL NITROGEN APPLICATION is not needed in fields following tobacco, soybeans, or well-
fertilized corn or if litte growth of small grains is expected. For situations where little N carryover is expected, up to 40 Ibs/acre of
nitrogen is adequate for getting the small grain crop started. SPRING NITROGEN APPLICATION should be 60 to 90 Ibs N/acre
for a tilled seedbed or 90 to 120 Ibs N/acre for a no-tiil seedbed. Application should occur between late February to eariy April.

]

\ FOR THE SOYBEAN CROP: No nitrogen is recommended in SPRING for soybeans.

i Where excessive rainfall occurs in late winter or early spring, split applications of nitrogen may be justified

{ Any P205 or K20 that is recommended can be applied in the fall before seeding the small grains as long as nitrogen application
\does not exceed 40 Ib/ac. Small grains need very little nitrogen for fall growth.

C

Educational programs of the Kentucky Cooperative Extension Service serve all people regardless of race, color, age,

sex, religion, disability, or national origin. UNIVERSITY OF KENTUCKY, KENTUCKY STATE UNIVERSITY,
U.S. DEPARTMENT OF AGRICULTURE AND KENTUCKY COUNTIES COOPERATING.



From:

Todd County Extension Service

f’ PO Box 97
N F7 ', KY 42220-0097

COOPERATIVE

EXTENSION SERVICE

University of Kentucky -~ College of Agriculure

Soil Test Report

texington 859-257-2785
Princeton 270-365-7541
www rs.uky. edu/soils

JU—

To: .
COUNTY SAMPLE NO.: 0081 CAL MAINE, ijfr 7 z
) PO BOX 40 » g
REPORT FORM: A GUTHRIE, KY 42234 Curt Judy (2”;—265-5659
CEA for ANR
Date Owner Sample ID Owner 1D County Code UK Lab NO.
3/26/2008 SOUTH g 49 219 65352
Level of Adequacy
Nutrient LabResults | VeryLow | Low | Medium | High | VeryHigh Calculated CEC Data
Phosphorus (P) 261 P D D I O I O I IO S SIS~ ,
Potassium (K) 372 SOOSSOEOIOOSOOSILEBLSOSBISZSZBSSSS>> CEC (meg/100g): 14
o Soil pH 6.8 %Base Sat.: 74
BuffrpH 7.1 %K: 3
Calcium (Ca) 4246 . %Ca: 66
Magnesium (Mg) 190 SOSOOBOIDDISDDOOBIOOOODOIOSDDEBOBZD>D> %Mg: 5
e Zinc (Zn) 10.4 : %H: 26
Other Test
Acres Primary Primary Primary Previous Previous Previous | Crop 2 Years Soil
Crop Management Use Crop Management Use Ago Tobacco Drainage
B Wheat/Soybeans No Tillage Grain Com No Tillage
RECOMMENDATIONS: N P205 K20 LIME Mg Zn
see comments None None None None None
below

P

;"W‘

L

"ND BILL

%OMMENTS:

Mebhlich I used for P, K, Ca, Mg, and Zn (Ibs/acre). Crop response is highly probable with Very Low or Low soil levels, slight with
Medium, and not likely with High or Very High. N, P205, K20, Mg, and Zn recommendations are based on Ibs of the nutrient.
Fertilizer needed will depend on nutrient content in the fertilizer. Soil pH and Sikora buffer pH are used for determining lime

needs based on 100% effective lime. Lime quality in KY is defined by relative neutralizing value (RNV). RNV values for ag lime
are determined by the KY Dept of Ag and are on the internet (publications at soils.rs.uky.edu).
FOR THE SMALL GRAIN CROP: FALL NITROGEN APPLICATION is not needed in fields following tobacco, soybeans, or well-
fertilized com or if litte growth of small grains is expected. For situations where little N carryover is expected, up to 40 Ibs/acre of
nitrogen is adequate for getting the small grain crop started. SPRING NITROGEN APPLICATION should be 60 to 90 tbs N/acre
for a tilled seedbed or 90 to 120 lbs N/acre for a no-till seedbed. Application should occur between late February to early April.
Where excessive rainfall occurs in late winter or early spring, split applications of nitrogen may be justified
FOR THE SOYBEAN CROP: No nitrogen is recommended in SPRING for soybeans.

Any P205 or K20 that is recommended can be applied in the fall before seeding the small grains as long as nitrogen application
does not exceed 40 Ib/ac. Small grains need very little nitrogen for fall growth.

C

Educational programs of the Kentucky Cooperative Extension Service serve all people regardless of race, color, age,
sex, religion, disability, or national origin. UNIVERSITY OF KENTUCKY, KENTUCKY STATE UNIVERSITY,
U.S. DEPARTMENT OF AGRICULTURE AND KENTUCKY COUNTIES COOPERATING.



From:
. T0dd County Extension Service
g PO Box 97

e T ton, KY 42220-0097

COOPERATIVE EXTENSION SERVICE

Soil Test Report

University of Kentucky — College of Agriculture

Lexington 859-257-2785
Princeton 270-365-7541
www.rs.uky.sduisoils

To:
COUNTY SAMPLE NO.: 0083 CAL MAINE, C /J Q“AL}/
e , — PO BOX 40 :
REPORT FORM: A GUTHRIE, KY 42234 Curt Judy (!27))—265-5659
CEA for ANR )
: Date . Owner Sample ID l Owner ID County Code | UK Lab NO.
" 3/26/2008 SPRAY 1 ! 49 219 j 65354
: Level of Adequacy
Nutrient Lab Results | VeryLow | Low | Medium | High | VeryHigh Calculated CEC Data
Phosphorus (P) 468 IOSOSOOOOOOOOOOSOOOOOSOSOSSSOOOSOOSSSSOSODISS>D>
Potassium (K) 493 D P P S P S S S S S CEC (meg/100g): 14
Soil pH 6.5 ' %Base Sat.: 65
Buffer pH 6.9 %K: 4
Calcium (Ca) 3624 %Ca: 56
Magnesium (Mg) 182 SOODDHHOOOSOODDOOOIDDDOISOOODOODHOOZ>OD> %Mg: 5
T Zime@my 150 %H: 35
" Other Test
Acres { Primary Primary Primary Previous Previous | Previous ; Crop2Years |  Soil
i Crop Management Use Crop Management | Use Ago Tobacco | Drainage
| Wheat/Soybeans No Tillage Grain Corn No Tillage |
RECOMMENDATIONS: N P205 K20 LIME Mg Zn
see comments None None None None None
) below
#™™ TNDBILL J
A g
o .

CAMENTS:

Mehlich 111 used for P, K, Ca, Mg, and Zn (lbs/acre).. Crop response is highly probable with Very Low or Low soil levels, slight with
Medium, and not likely with High or Very High. N, P205, K20, Mg, and Zn recommendations are based on lbs of the nutrient.
Fertilizer needed will depend on nutrient content in the fertilizer. Soil pH and Sikora buffer pH are used for determining lime

needs based on 100% effective lime. Lime quality in KY is defined by relative neutralizing value (RNV). RNV values for ag lime
are determined by the KY Dept of Ag and are on the internet (publications at soils.rs.uky.edu).
FOR THE SMALL GRAIN CROP: FALL NITROGEN APPLICATION is not needed in fields following tobacco, soybeans, or well-
fertilized corn or if litte growth of small grains is expected. For situations where little N carryover is expected, up to 40 Ibs/acre of
nitrogen is adequate for getting the small grain crop started. SPRING NITROGEN APPLICATION should be 60 to 90 Ibs N/acre
for a tilled seedbed or 90 to 120 Ibs N/acre for a no-tiil seedbed. Application should occur between late February to early April.
Where excessive rainfall occurs in late winter or early spring, split applications of nitrogen may be justified

FOR THE SOYBEAN CROP: No nitrogen is recommended in SPRING for soybeans.

Any P205 or K20 that is reccommended can be applied in the fall before seeding the small grains as long as nitrogen application
does not exceed 40 Ib/ac. Small grains need very little nitrogen for fall growth. '

-

Educational programs of the Kentucky Cooperative Extension Service serve all people regardless of race, color, age,

sex, religion, disability, or national origin. UNIVERSITY OF KENTUCKY, KENTUCKY STATE UNIVERSITY,
U.S. DEPARTMENT OF AGRICULTURE AND KENTUCKY COUNTIES COOPERATING.




i From: :
| . X : Soil Test Report
. Todd County Extension Service U COOPERATIVE EXTENSION SERVICE P

PO Box 97 Lexington 859-257-2785

K"‘-T" roon, KY 42220-0097 University of Kentucky ~ College of Agriculture p,::z‘,;:'z:::i/:::: i
o - To:
, COUNTY SAMPLE NO.: 0084 CAL MAINE, C j
PO BOX 40 N o
REPORT FORM: A GUTHRIE, KY 42234 Curt Judy (27h-265-5659
! CEA for ANR
! Date Owner Sample ID Owner ID County Code UK LabNO. |
© 3/26/2008 SPRAY 2 49 219 65355
Level of Adequacy
Nutrient LabResults | VeryLow | Low | Medium | High | VeryHigh Calculated CEC Data
~ Phosphorus (P) 347 ISOOOIIIIIIOIISSIIIISISIIIIIISISSSIIIIOSSIISO>D »
77 Potassium (K) | 448 I SO3SOOOSSOSSOIIIBSSSIIISSIISIIISS>>> Soil pH is too high to calculate
) Soil pH 7.0 CEC. Calcium carbonate at
Buffer pH 72 high pH causes errors in the
Calcium (Ca) 4387 ! calculation. i
Magnesiura (Mg) 228 SOOOOOISSIOSSIISIIIIIIISISISISZII>>> ' [
Zinc (Zn) 121
o Other Test
Acres Primary Primary Primary Previous Previous Previous | Crop 2 Years Soil
B ~_Crop | Management | Use Crop Management |- Use Ago Tobacco | Drainage
‘Wheat/Soybeans No Tillage Grain Com No Tillage !
RECOMMENDATIONS: N P205 ! K20 LIME Mg ZIn
~'see comments None ; None None None None
below [ A B S S

A ND BILL
iy

OMMENTS:
/" Mehlich 11 used for P, K, Ca, Mg, and Zn (Ibs/acre). Crop response is highly probable with Very Low or Low soil levels, slight with
; Medium, and not likely with High or Very High. N, P205, K20, Mg, and Zn recommendations are based on Ibs of the nutrient.
f Fertilizer needed will depend on nutrient content in the fertilizer. Soil pH and Sikora buffer pH are used for determining lime
needs based on 100% effective lime. Lime quality in KY is defined by relative neutralizing value (RNV). RNV values for ag lime
are determined by the KY Dept of Ag and are on the internet (publications at soils.rs.uky.edu).
FOR THE SMALL GRAIN CROP: FALL NITROGEN APPLICATION is not needed in fields followmg tobacco soybeans, or well-
fertilized corn or if litte growth of small grains is expected. For situations where little N carryover is expected, up to 40 Ibs/acre of
nitrogen is adequate for getting the small grain crop started. SPRING NITROGEN APPLICATION should be 60 to 90 lbs N/acre
for a tilled seedbed or 90 to 120 Ibs N/acre for a no-till seedbed. Application should occur between late February 10 early April.
Where excessive rainfall occurs in late winter or early spring, split applications of nitrogen may be justified

FOR THE SOYBEAN CROP: No nitrogen is recommended in SPRING for soybeans.

Any P205 or K20 that is recommended can be applied in the fall before seeding the small grains as long as nitrogen application
does not exceed 40 Ib/ac. Small grains need very little nitrogen for fall growth.

It is not appropriate to calculate CEC at high pH where calcium carbonate can result in erroneously high calculated CEC.

C Educational programs of the Kentucky Cooperative Extension Service serve all people regardless of race, color, age,
sex, religion, disability, or national origin. UNIVERSITY OF KENTUCKY, KENTUCKY STATE UNIVERSITY,
U.S. DEPARTMENT OF AGRICULTURE AND KENTUCKY COUNTIES COOPERATING.
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Appendix E

Kentucky Phosphorus Index
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The Phosphorus Index for the Cal-Maine Guthrie fields is determined based on these factors:

10.

Cal-Maine fields predominantly consist of hydrologic soil drainage group B, based on the soil

survey information.

Phosphorus soil test values are taken from the most recent annual soil tests. As long as the
soil test values show phosphorus below 400 and no changes have been made in farming
practices, the index should not change from year to year.

The soil survey information indicates an average field slope of about 5%.

Land cover of at least 40% is maintained on the fields at all times.

Cal-Maine will maintain a buffer strip at least 29 feet wide at the southern edge of the
property upgradient of the blue-line stream, at the downstream edges of fields, and around

sinkhole openings.
The Cal-Maine farm is not located in an impaired watershed area.

Land application at Cal-Maine is conducted from October through March, including
application during the months of December and January.

The land-applied manure is incorporated within one month. The spray-applied wastewater

is incorporated within 48 hours.
The nearest stream is more than 150 feet from Cal-Maine.

Cal-Maine is not in a bluegrass area.

In 2004, Kentucky P Index worksheets were completed for each type of field at the Cal-Maine
Gutbhrie facility, with reference to the 2004 soil test phosphorus values: north and south fields used
for land application of chicken manure, and north and south spray irrigation fields for wastewater.
The Kentucky P Index worksheets indicate a medium risk for phosphorus movement from all fields
at the Cal-Maine Guthrie farm.

The Kentucky Phosphorus Index will be recalculated each year if necessary, based on soil test values

and on modifications in farming practices.



0

" Hydrologic Soil Group (1.0)

AL B

1L C
2. Residual Soil Test (P) Level (3.0) Between Between Between Above 1066*
400-500 501-800 801-1066
3. Field Slope Percent (1.0) <2 2-5 6-12 >12
4. Land Cover Percent* (3.0) 61-90 31-60 16-30 0-15
*estimated after application _
5. Vegetative Buffer Width (3.0) (f1) >29 20-29 10-19 <10 or No Buffer
6. Application Area Is In A Watershed § NO YES
Identified As Being Impaired Due
To Agricultural Applied Nutrients
a.0) '
7. Application Timing (3.0) June - Sept April, May, March or Nov. | Dec., Jan., Feb.
Oct., March or | w/o winter
Nov. w/ cover, Feb. w/
winter cover winter cover
8. Application Method (3.0) Injected Surface Surface Surface applied and
applied and applied and unincorporated for greater
incorporated incorporated than 1 month
within 48 hr. within 1
month
9. Downstream Distance From Over 150 51-150 0-50 Adjacent
Application Area To Spring, Stream
or Waterbody (2.0) '
10. MLRA (County Location) (1.0) Bluegrass | All Other

* . Additional Phosphorus Will Not be Applied When Soil Test (P) Level is above 1 066.

NRCS Phosphorus Index 01-14-03

Page 3 of 5
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Cal-Maine Foods, Inc., Guthrie, Kentucky

Layer Farm, Fields used for application of chicken manure

FIELD FEATURE VALUE RATINGS
‘ (1, 2, 4, or 8 points)

| Field #: South Acres:

| el
Hydrologic Soil Group 2 2 2 '
2. Residual Soil Test (P) g0 0 0 0 :
3. Field Slope Percent 2 2 2 2
4. Land Cover Percent 2 6 2 6
5. Vegetative Buffer Width 1 3 1 3
6. Ag. Impaired Watershed ! 1 1 1
7. Application Timing 8 24 8 24
8. Application Method 4 12 4 12
9. Distance To Waterbody 2 1 2
10. MLRA Location 2 2 2
;—'_:etladl:eatures Index iz %::?:g 54 ;:)at:;)ed %::il:lg 54 m:;.ed

*NOTE: If existing total results in a “Low” or “Medium” rating as indicated below, a nitrogen or
phosphorus based nutrient management plan may be implemented.

LOW po
waterbodies.

30-60 MEDIUM potential for P movement from the field. The chance of organic material and nutrients
getting into waterbodies exists. Buffers, setbacks, lower manure rates, cover crops, crop residue
practices alone or in combination may reduce impact.

61-112 HIGH poténtial for P movement from the field. The chance of organic material and nutrients
getting to waterbodies is likely. Buffers, setbacks, lower manure rates, cover crops, crop residues,
etc. in combination may reduce impact.

>112 VERY HIGH potential for P movement from the field and an adverse impact on waterbodies.

NOTE: This worksheet is now available in an automated version. Contact NRCS offices for more information.

NRCS Phosphorus Index 05-23-01 Pagedof 5



Cal-Maine Foods, Inc., Guthrie, Kentucky Date’ June 8, 2004

- ()

Layer Farm, Fields nsed for spray irrigation of wastewater

FIELD FEATURE VALUE RATINGS

(1, 2, 4, or 8 points)
Field #: North Acres: 15 . Field #: South Acres: 6
£ ;4’ ' ﬂ%
1. Hydrologic Soil Group 2 2
2. Residual Soil Test (P) 0 0 4 12
3. Field Slope Percent 2 2 2
4. Land Cover Percent 2 6 2 6
5. Vegetative Buffer Width . 1 3 1 3
6. Ag. Impaired Watershed 1 1 1 1
7. Application Timing 8 24 8 24
8. Application Method 2 6 2 6
9. Distance To Waterbody 1 2 1 2
o~ 10. MLRA Location 2 2 2 2
\‘?’ Field Features Index Existing | 48 Planned Existing | 60 Planned
Totals Total* Total Total*- Total

*NOTE.: If gxisting total results in a “Low” or “Medium” rating as indicated below, a nitrogen or
phosphorus based nutrient management plan may be implemented.

LOW potential for P movement from the field. Low probablhty of an adverse 1mpact to
waterbodies. -

MEDIUM potential for P movement from the field. The chance of organic material and nutrients
getting into waterbodies exists. Buffers, setbacks, lower manure rates, cover crops, crop residue
practices alone or in combination may reduce impact.

61-112

HIGH potential for P movement from the field. The chance of organic material and nutrients
gcttmg to waterbodies is likely. Buffers, setbacks, lower manure rates, cover crops crop residues,
etc. in combination may reduce impact.

>112

VERY HIGH potential for P movement from the field and an adverse impact on waterbodies.

NOTE: This worksheet is now available in an automated version. Contact NRCS offices for more information.

NRCS Phosphorus Index 05-23-01 Paged of 5
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Appendix F

Crop Yields and Nutrient Removal Estimates
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North Field, Layer Farm
Crop Corn Wheat Soybeans
Yield 145 bushels/acre 72 bushels/acre 38 bushels/acre

Estimated nutrient removal
based on yield:

Nitrogen 130 lbs/acre 90 lbs/acre 142 Ibs/acre
P,0s 53 lbs/acre 62 Ibs/acre 33 Ibs/acre
KO 39 Ibs/acre 27 lbs/acre 52 Ibs/acre
Total acreage used for manure application in the North field: 75 acres
South Field, Layer Farm
Crop Corn Wheat Soybeans
Yield 155 bushels/acre 78 bushels/acre 42 bushels/acre

Estimated nutrient removal
based on yield:
Nitrogen

P05
K20

140 Ibs/acre
56 Ibs/acre
42 lbs/acre

98 lbs/acre
66 Ibs/acre
29 Ibs/acre

- 158 Ibs/acre
37 Ibs/acre
57 lbs/acre

Total acreage used for manure application in the South field: 80 acres
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SEP-08-2003 MON 10:52 AM CAL MAIN FOODS INC FAX NO. 1 270 483 2058

6/26/03
To: Ferlin Yoder
From: Marc Ashby

Ferlin: Please supply me with the following information as soon as possible so that I can
update our Comprehensive Nutrient Mgmt. Plan. :

1) Total acreage cropped in North field: 76’

2) Total Manurc Application area(acrcage) in North field ( ftem #1 minus 50°
sctback along property lines, less 75” setfback from sinkhole edges, less 75
setback along highway 181). 75

3) Total acreage cropped in South field:___ 5 2

4) Total Manurc Application area(acreage) in South field (item #) minus 50’
setback along property Jines, less 75” setback from sinkhole cdges, less 75”

setback along highway 181). 50

5) Average Yields In North Field: _
Comn__ /#s5~  Beans 3% Wheat 72

6) Average Yields In South Field:
Com__ /55 Beans ¥ 2 Wheat 75

7) In the 4 year manure application rotation, when is the nexi
year you’ll apply manure to the North field? _z° a

8) In the 4 year manure application rotation, when is the next
year yowll apply manure to the South field? __ 2 22 ol

Ferlin, please get this back to me as soon as you can. Thanks, Marc

P.

02
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Estimated Crop Nutrient Removal Values according to NRCS's Agricultural
Waste Management Field Handbook, Chapter 6.

CROP - Jauantity] N | P205 | K20 ICROP Quantity] N | P205| K20
Grain crops {bushels) [Forage crops {tons)
{Barley 50 44 19 12 Alfalfa 4 180 | 40 180
17T. straw 1 15 5 30 4.5 203 46 202
Com 100 80 36 27 5 225 51 224
120 108 43. 32 5.5 248 56 247
140 126 50 38 6 270 61 269
160 144 58 43 6.5 293 66 292
180 162 65 48 Big bluest 3 59 117 126
200 180 72 54 3.5 69 137 147
220 198 79 59 4 79 156 168
240 216 87 65 4.5 88 176 189
260 234 94 70 5 99 196 210
280 252 | 101 75 Birdsfoot trefoil 3 149 30 131
300 270 | 108 81 Bluegrass-pasld. 2 116 40 94
. fOatls 80 50 20 15 Bromegrass 5 187 48 306
90 56 23 17 Clover-grass 6 182 75 243
2T. straw 2 25 15 80 Dallisgrass 3 115 28 124
Rye .30 35 10 10 Bermudagrass 8 301 70 269
40 a7 13 13 9 338 79 302
50 58 17 16 10 376 87 336 -
60 70 |. 20 20 11 414 96 370-
70 82 23 23 Indiangrass 3 60 117 86
80 93 27 26 Lespedeza 3 140 29 76
80 105 30 30 Litite bluestem 3 66 117 104
1.5T. straw 1.5 15 8 25 3.5 77 137 122
Sorghum €0 56 28 17 4. 88 156 139
70 65 32 20 4.5 99 176 157
80 75 37 23 5 110 196 174
980 84 42 - 25 Orchardgrass & 176 55 311
100 94 46 28 Red clover 25 100 25 100
110 | 103 | &1 31 Reed Canarygrass 6.5 176 | 54 56
37T. stover 3 65 21 94 Ryegrass 3 100 37 102
Wheat 40 50 A 15 3.5 17 43 119
50 62 43 19 4 134 S0 136
60 75 51 22 4.5 150 56 1563
70 87 60 26 5 167 62 170
80 100 68 30 Swilchgrass 3 69 14 137
90 112 7 34 Tall fescue 3 118 28. 144
100 125 86 .37 } - 3.5 138 32 168
110 137 94 41 4 158 37 192
1.5T. straw 1.5 20 5 35 4.5 177 41 216
Oll crops (bushels or Ibs) ] 5 197 | 46 240
Timothy 25 60 25 . 95
Rapeseed 35 63 32 16 Wheatgrass 1 28 12 64
37 straw 3 269 59 243 ‘§Silage crops (tons)
Soybeans 30 113 | 26 41 . .
’ 40 150 35 55 Alalfa haylage (50% dm) 10 279 76 278
50 188 4 68 Com silage (35% dm) 20 154 81 183
60 2251 53 82 Forage sorghum (30% dm) 20 173 52 147
70 | 263 | 62 96 Oat haylage (40% dm) 10 | 128 | 52 90
80 | 300 71 109 Sorghum-sudan (50% dm) 10 136 37 174
- 80 338 79 123 Tobacco (Ibs)
100 375 88 137
Sunflower (ibs) 1100 | 39 | 43 | 15 ;gosg Zi’ :;’ :;2
7 lz:l:’r) crops {Ibs of lint + Ibs of 5500 54 19 149
Cotion (600 Ib lint per ac.) 1600 | 43 21 16 2750 | 105 21 165
Cotion (700 Ib fint per ac.) 1867 | 50 | 25 | 19 Turfgrasses (tons)
Cotlon (800 b fint per ac.) 2133 | 57 | 28 | 21 Bluegrass > 1361 40 | 94
Cotlon (800 b lint per ac.) 2400 | 64 32 24 Benlgrass 25 155 47 133
Cotton (1000 Ib int per ac.) 2667 | 71 .36 27 Bermudagrass 3 150 | 35 134
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Appendix G

Crop Nutrient Requirement Worksheets



()

O

Appendix G
Crop Nutrient Requirement Worksheets
Revised May 2008

Crop nutrient requirements are recalculated every year based on the soil test data, the most recent
laboratory analysis of manure and wastewater samples, and modifications made in farming
practices, if any.

The calculations for manure application indicate that a rate of two tons per year for the first crop
rotation sequence, followed by three tons per year for the second two-year rotation, would be the
optimum. However, the soil tests for the manure application fields do not indicate that
phosphate concentrations are excessive. If Cal-Maine prefers to land-apply manure at a rate of
three tons per acre in each field twice during the next four-year rotation; that would also be
acceptable. The 2008 soil tests indicate that manure application to both the north and south fields
will result in a nitrogen deficit over the next four years, so that supplemental nitrogen in the form
of chemical fertilizer will be required. The calculations also indicate that a slight phosphorus
overload is possible. Annual soil testing will be used to verify the calculated predications.

The 2008 calculations for spray irrigation are based on the assumption that both the north and
south sprayfields will be in use during the next two years. Wastewater application was calculated
assuming that all of the lagoon effluent would be applied to Sprayfield #2, and that approximately
1,000 gallons/day of the wastewater treatment plant effluent will be diverted to the lagoon and
land-applied onto Sprayfield #2. The calculations indicate that this process will result in a more
equitable distribution of nutrients between the two sprayfields and less likelihood of phosphate
buildup in Sprayfield #1, and is the recommended procedure for this farm.

The calculations also indicate that supplemental nitrogen will be required on both sprayfields.
Annual soil testing will be used to verify the calculated predications and to monitor the sprayfield
phosphorus levels.
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Cal-Maine Foods, Inc.
Guthrie, Kentucky

Crop Nutrient Requirements Worksheet: Wastewater Applied to North Sprayfield

Revised May 2008
Nitrogen Phosphate
e Removal Removal
1 Total crop nutrient requirement during 2-year rotation ;
Corn (at 145 bu/ac) Ibs/acre 130 53
‘Wheat (at 72 bu/ac) Ibs/acre 90 ) 62
Soybeans _ (at 38 bu/ac) |bs/acre 142 . 33
Total Ibs/acre 362 148
2 Nutrient value of wastewater plus rainwater in lagoon
Lab analysis, as N or P mg/! . 6.361 21,5
Available, as N or P205 mg/I 3.1805 44.3
. Available, as N or P205 Ibs/1,000 gal 0.027 0.370
3 Average wastewater flow 4,000 gallons/day  Based on inflow of 3,000 gallons per day plus an additional
1,000 gallons per day from the wastewater treatment plant
4 2-year wastewater volume 2,920,000 gallons
2-year rain minus evaporation in lagoon 1,357,500 gallons (based on 250" x 300’ lagoon and rain minus evaporation of
15 inches per year)
2-year wastewater plus rain volume 4,277,500 gallons
5 Acres available for irrigation 15.25
6 Wastewater application in 2 years 280,492 gallons/acre
7 Wastewater application rate 10.33 inches over the 2 year period
8 2-year nutrient _omn:.i Ibs/acre 7 . 104
9 2-year nutrient cnnmxm Ibs/acre 362 148
10 2-year nutrient deficit (-) or overload (+) Ibs/acre -355 -44
Note: See Appendix H for recommendations on supplemental nitrogen, e.g., for irrigated corn, 175 to 200 Ibs/acre

nitrogen is recommended. Soil tests should determine actual nitrogen needs.

mg/| = milligrams per liter
Ibs = pounds




Cal-Maine Foods, Inc.
Guthrie, Kentucky

Crop Nutrient Requirements Worksheet: Manure Applied to North Field
Revised May 2008

zwqooms Phosphorus
1 Total Qon nutrient requirement during 4-year rotation v
Corn (at 145 bu/ac) lbs/acre 260 106
Wheat (at 72 bu/ac) Ibs/acre 180 : 124
Soybeans (at 38 bu/ac) Ibs/acre 284 66
Total Ibs/acre 724 296
2 Nutrient value of manure
Lab analysis, as N or P205 Ibs/ton 72.28 68.41
Available, as N or P205 Ibs/ton 36.14 61.6
.u Application rate 5.0 tons/acre
4 Acres available for application 75
5 Total manure to be applied 375 tons
6 4-year nutrient loading Ibs/acre 181 308
7 4-year nutrient uptake Ibs/acre 724 296
8 4-year nutrient deficit (-) or overload (+) Ibs/acre -543 12
9 Additional nitrogen required Ibs/acre See Appendix H
10 Additional phosphorus required Ibs/acre None

Note:  See recommendations for supplemental nitrogen in Appendix H, e.g., nitrogen recommended for
corn in moderately well-drained soil is 165 to 200 Ibs/acre for conservation tillage fields.
Soil tests should determine actual nitrogen needs.

Ibs = pounds
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Cal-Maine Foods, Inc.

Guthrie, Kentucky

Crop Nutrient Requirements Worksheet: Manure Applied to South Field

Revised May 2008
Nitrogen Phosphorus
1 Total crop nutrient requirement during 4-year rotation
Corn (at 155 bu/ac) Ibs/acre 280 112
Wheat (at 78 bu/ac) Ibs/acre 196 132
Soybeans (at 42 bu/ac) Ibs/acre 316 74
Total Ibs/acre 792 318
2 Nutrient value of manure
Lab analysis, as N or P205 Ibs/ton 72.28 68.41
Available, as N or P205 Ibs/ton 36.14 61.6
3 Application rate 5.0 tons/acre
4 Acres available for application 80
5 Total manure to be applied 400 tons
6 4-year nutrient loading Ibs/acre 181 308
7 4-year nutrient uptake Ibs/acre 792 318
8 4-year nutrient deficit (-) or overload (+) Ibs/acre -611 -10
9 Additional nitrogen required Ibs/acre See Appendix H
10 Additional phosphorus required Ibs/acre None
Notes:  See recommendations for supplemental nitrogen in Appendix H, e.g., nitrogen recommended for

corn in moderately weli-drained soil is 165 to 200 Ibs/acre for conservation tillage fields.
Soil tests should determine actual nitrogen needs. .

ibs = pounds .

()




Cal-Maine Foods, H:n.

Guthrie, Kentucky

Crop Nutrient Requirements Worksheet: Wastewater Applied to South Sprayfield
Revised May 2008

Nitrogen A Phosphate
_ Removal . Removal
1 Total crop nutrient requirement during 2-year rotation
. Comn (at 145 bu/ac) Ibs/acre 130 53
Wheat (at 72 bu/ac) Ibs/acre 90 62
Soybeans (at 38 bu/ac) ibs/acre 142 . 33
Total Ibs/acre 362 148
2 Nutrient value of wastewater from treatment plant
Lab analysis, as N or P mg/l 117.796 17.9
Available, as N or P205 mg/l 58.898 36.9
Available, as N or P205 Ibs/1,000 gal 0.491 0.308
3 Average wastewater flow 3,000 gallons/day  Based on the assumption that 1,000 gallons
per day will be diverted to the lagoon
4 2-year wastewater volume 2,190,000 gallons :
5 Acres available for irrigation 6
6 Wastewater application in 2 years 365,000 gallons/acre
7 Wastewater application rate 13.44 inches over the 2 year period
8 2-year nutrient loading Ibs/acre 179 .._.HN
9 2-year nutrient uptake Ibs/acre 362 148
10 - 2-year nutrient deficit (-) or overload (+) . |bs/acre -183 -36

Note: See Appendix H for recommendations on supplemental nitrogen, e.g., for irrigated corn, 175 to 200 Ibs/acre

nitrogen is recommended. Soil tests should determine actual nitrogen needs.
Ibs = pounds
bu/ac = bushels per acre

()
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Appendix H

2004 - 2005 Lime and Fertilizer Recommendations
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2()04-2005 Lime and Nutrient Recommendations

Basis of Nutrient Recommendations

Additions of a recommended nutrient are based on a soil test
only when a crop yield or economic response has been measured
for that crop under Kentucky soil-climatic conditions. Many
field studies have been conducted by the Kentucky Agricultural
Experiment Station under Kentucky farm conditions to determine

. the extent of any primary, secondary, or micronutrient needs.

Yield and soil test data from these studies serve as guidelines for

establishing recommendations contained in this publication.
Nutrient recommendations in this publication are based on

soil test values obtained using testing methods in the laborato-

'ries operated as part of the Kentucky Agricultural Experiment

-Station. This laboratory uses the Mehlich III solution to extract
phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg),
and zinc (Zn). Water pH is determined in a 1:1 (v/v) ratio of
deionized water:soil, and buffer pH is determined by a modi-
fication of the SMP (Shoemaker, McLean, and Pratt) method.

These methods are described in Bulletin 190 of the Sonthern -

Cooperative Series (November 1984), Procedures Used by the
State Soil Testing Laboratories in the Southern Region of the
United States. The nutrient recommendations in this publication
should not be used for soil test results obtained by other testing

» methods.

The recommendations are based on assumed average climatic
and management conditions for Kentucky. Rates should be ad-
justed upward or downward to reflect any deviations from these
assumptions.

The rates recommended are for production of a crop to be
grown each year and will increase soil test values slowly for P and
K. Using these recommended rates would likely take four years
or longer of annual nutrient application at the recommended rates
to result in appreciably higher soil test levels of P and K.

CEC and Percent Base Saturation

Values for cation exchange capacity (CEC) and percent base
saturation (% BS) are reported for all soil samples analyzed rou-
tinely in the University of Kentucky Soil Testing Laboratories.
The CEC is an estimate that is calculated according to accepted
practices, with amodification to better reflect specific Kentucky
conditions. ‘

Reported values for CEC include an estimation of acidity (ex-
pressed as hydrogen, H) reflected by the buffer pH measurement
and extractable calcium (Ca), magnesium (Mg), and potassium
(K) by the Mehlich I extracting procedure. The total CEC is
the sum of milliequivalents per 100 grams of soil (me./100 g) of
the following cations: H, Ca, Mg, and K. Values for % BS are
the sum of the me./100 g of the basic cations (Ca, Mg, and K)
expressed as a percentage of the total CEC. The dominant cation
in most Kentucky soils with pH above 5.8 is calcium (Ca), and

below pH level 5.8 is hydrogen (H). Rarely does the amount of
magnesium (Mg) or potassium (K) greatly affect CEC estima-
tion or % BS. The measurements for Ca and H are the dominant
values for estimating both CEC and % BS.

While CEC is not used directly in making nutrient recommen-
dations for agronomic crops, this information does affect lime
recommendations. The buffer pH is directly related to the acidity
or H fraction of the CEC. Values for % BS are good indicators
of the relative presence of the basic cations in the soil. Soils
with a 70% BS or greater are unlikely to limit agronomic crop
growth due to acidity. Agronomic crop yields on soils with a %
BS below 50 can be affected by excessive acidity. Other Exten-
sion publications or your county Cooperative Extension Service -
agent should be consulted for soil pH of specific horticultural or
agronomic crops for optimal growth and yield.

Sample Accuracy

It is important that the submitted soil sample accurately
represent the field or area from which it was taken, in order to
get reliable recommendations.” Analytical results provided on
the soil test report form are for the sample submitted, and the
listed recommendations are based on those results. All recom-
mendations are made on the assumption that a representative
soil sample was properly taken. If soil sampling procedures are
questionable, accurate nutrient and lime recommendations for
the sampled field or area cannot be assured. '

Sampling Depth and Frequency

- For tilled areas, take soil cores to a depth of 6 to 7 inches.
‘With pastures, lawns, no-tilled areas, and turf, take soil cores to
a depth of 3 to 4 inches. Each production field should be sampled
every thre¢ to four years. Annual sampling is preferable for
high-value crops, alfalfa, and double-crop silage. Sampling each
year after manure application is recommended. See Cooperative
Extension Service publication Taking Soil Test Samples (AGR-~
16) for details.

Plant Analysis

A plant analysis may be used to verify a suspected nutrient
problem or to evaluate the nutrient status of a crop. Plant analysis
is not a substitute for a soil test but should be used along with a
soil test. Your county Extension agent has information on plant
analysis services available for various crops.

Fertilizer Banding

If soil tests for phosphorus and potassium are low, one-third
to one-half the amount recommended for corn can be used if it
is banded 2 to 4 inches from the row.
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Soil Drainage Classes and Nitrogen Fertilization

Nitrogen fertilizer recommendations are related to soil drain-
age differences. Soils differ in water amounts entering and the
percolation rate through the root zone. The list of important
soil series below and their grouping into drainage classes do
not always coincide with the NRCS/USDA drainage classes
(indicated by an asterisk).

. We]l-DrainedSoils-—Allegheny,Ashton,Baxter,Cancyvi]]e,
Crider, Cuba, Elk, Frederick, Hagerstown, Huntington, Jeffer-
son, Loradale, Maury, McAfee, Memphis, Nolin, Pembroke,
Pope, Shelbyville, Shelocta, Trimble, Uniontown, Vicksburg,
Weliston, Wheeling, Whitley.

* Moderately Well-Drained. Soils—Beasley,* Bedford,

Captina, Co]lins, Commerce, Cotaco, Eden,* Grenada, Heitt, *
Loring, Lowell,* Mercer, Morehead, Mountview, Nicholson,
Otwell, Sadler, Tilsit, Zanesville.

.* Somewhat Poorly and Poorly Drained Seils—Belknap,

Bonnie, Calloway, Falaya, Henry, Johnsburg, McGary, Melvin,
Newark, Stendal, Tyler, Weinbach.

Soils with Naturally High Contents of P and K
Some soils naturally contain higher levels of P and K, thus

‘having the ability to supply higher amounts for crop produc-

tion. Soils developed from phosphatic limestones are likely to
maintain high soil test P Jevels even without fertilization. Also,
some soils will contain quite high native K levels.

Recommendations for
Soil Samples Testing High

When soil test levels for P and K are so high that no nutri-
ent recomimendation is made for the current year, there is no
assurance that these high levels will be maintained for optimal
production in the following years. When soil test levels are in the
upper one-half of the medium range or higher, the area should
be sampled again the following year.

Nutrient Recommendations without Soil Tests

If nutrient recommendations must be made without soil test
results, assume Jow levels of residual N, P, and K.

Nutrient Recommendations for Multiple Years

If one nutrient recommendation is made for two years of se-
quential crops, the recommended rates of phosphate and potash
for each crop are added together and applied to the first crop
grown. However, this method is not recommended for crops with
ahigh nutrient demand, e.g., alfalfa, comn for silage, tobacco, etc.
Double cropping recoinmendations for small grains and soybean
can be found in the “Small Grains” and “Soybean” sections.

Surface Mine Reclamation

See Kentucky Cooperative Extension Service publications
Lime and Fertilizer Recommendations for Reclamation of
Surface-Mined Coal Spoils (AGR-40), Sampling Surface Mine
Lands before and after Mining (AGR-41), and Preparation of
Surface-Mined Coal Spoils and Establishment of Vegetative
Cover (AGR-89) .

Elemental and Oxide

Values for P and K Table 1. Converting elemental

Soil test values for phos- anc-iroxci:de va:;)es.
: o Conve
phorus and potassium are From: To: Multiply By:
reported as pounds per acre PO P 0.44
(Ib/A) of elemental P and 73 s P,Os 2909
K. Nutrient recommenda- K0 K 0.83
tions are made on the oxide K KO 1.20

basis: Ib. phosphate (P,05)
or potash (K,0) per acre.
Use the factors in Table 1 in converting.

Nutrient Value of Manures and Tobacco Stalks

Animal manure and tobacco stalks add nutrients when ap-
plied to soils. These should be considered when deciding on
materials to use in fulfilling crop nutrient recommendations. The
best method to determine content of these materials is through
sampling and testing. In cases where it is not possible to take
samples in a timely manner, Table 2 can serve as a guide to es-
timate nutrients contained in the materials listed until samples
can be obtained and tested. _

Itis important to remember when applying organic materials
to soil that the nutrients they contain are not as available to the
next crop as those nutrients contained in commercial fertilizers.
‘While almost 100% of the potash is available, only about 80%
of the phosphate is expected to be available to the next crop.
Nitrogen availability is more variable, with its availability de-
pendent on livestock species, how it is stored and handled, and
when and how it is applied.

Animal manures also contain significant amounts of calcium,
magnesium, sulfur, zinc, copper, and molybdenum that may
be of value to crops. The added organic matter can also be of
significant benefit to soils low in organic matter.

Extension publication Using Animal Manures as Nutrient
Sources (AGR-146) and a computer spreadsheet are available
through your county Cooperative Extension Service office to
help determine application rates.

Tobacco stalks that are under a cover to prevent leaching of
nutrients by rainfall are a significant source of nutrients. See
Extension publication Tobacco Stalks and Stems Fertility Value
and Use (AGR-23) for more information on the storage and use
of tobacco stalks.

Table 2. Typical nitrogen, phosphate, and potash (':onteni of
some manures and tobacco stalks.

Animal Manures* % Water N P,05 K,O
Dairy cattle 80 11 9 12
Swine : 80 - -9 9 8
Beef 80 11 7 10
Broiler litter 20 55 55 45
Broiler layers 40 35 55 30
Broiler pullets 30 40 45 40
Tobacco stalks C 30 10 70

* Animal manures contain chloride, which can reduce the quality of
tobacco. Limit rates to 10 tons per acre of cattle or swine manure.
Poultry manure should not be applied to land in the year in which
tobacco will be grown.
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Secondary Nutrients and
Micronutrients

Magnesium

Magnesium levels in soils range from very high (in loess-
derived soils) to low (some sandstone-derived soils). Only
limited crop yield responses have been observed for magnesinm
fertilization. It is sufficiently important in some areas and in
determining CEC that a soil test be offered. Magnesium needs
for animals can best be met by direct feeding in the ration rather

than. through high application rates to soil. Table 3 shows soil |

test levels and recommended rates for magnesium.

Table 3. Recommendations for magnesium.

SoilTestLevel Lb Mg/A* Oz Mg/100 Sq Ft**
0-6° 50 2
7-18 45 2
19-30 40 2
31-42 35 1
43-54 30 1
55-60 25 1
Above 60 0 0

* These rates may be applied when no lime is needed
or where dolomitic lime is not available. When lime is
needed, the addition of dolomitic lime is preferred.

** Epsom salts (MgS0,.7H,0, 10% Mg) is readily
available and may be more convenient for applying
Mg to small areas.

Iron, Copper, Sulfur, Boron, and Molybdenum

We have neither measured any response to nor observed
indications of needs for additional iron, copper, or sulfur. Yield
responses to boron and molybdenum have been observed for
certain crops under certain conditions. Boron is recommended for
topdressing on alfalfa. Consult the sections on tobacco, soybean,
alfalfa, and pasture renovation with legumes for molybdenum
recommendations.

Zinc and Manganese

Yield responses to zinc applications on comn and to foliar
applications of manganese on soybean have been observed in

Kentucky. The responses to manganese on soybean have been

on a few soils in Daviess, McLean, and Webster counties. After
diagnosis of manganese deficiency, responses to foliar applica-
tions have been superior to soil-applied manganese at planting.
To date, soil testing has not been advantageous in solving any
isolated cases in Kentucky soils.

Zinc deficiency in corn is significant in Central and South-
Central Kentucky. A soil test for zinc is performed routinely on
all samples submitted to the UK Seil Testing Lab. The zinc test
results and soil test results for P and soil pH are used in identify-
ing soils that need zinc applications.

Nutrients Removed by Agronomic Crops

Good nutrient management involves effective use of applied
nutrients at rates utilized by crops. As a basis to assess long-
term soil fertility trends, some may use crop nutrient removal
while others may use crop uptake. Crop nutrient removal is the
quantity of nutrients removed from a field in the harvested por-
tion of the crop. This should not be confused with crop nutrient
uptake values, which are the total amount of nutrients taken up
by the entire crop (roots, stems, leaves, and seed) in a field. For
quick reference, Table 4 includes crop nutrient removal values,
published in Extension publication Assessment of the Potential
Jor Livestock and Poultry Manure to Provide the Nutrients Re-
moved by Crops and Forages in Kentucky (IP-56) and in “NRCS
Nutrient Management Standard Code 590"

Table 4. Crop nutrient removal values.

Yield Nutrients Removed
Crop Unit N P,0O; K,O
from IP-56: Iblyield unit
Alfalfa hay ton 50.00 14.000 55.000
Grass/legume hay fon 35.00 12.000 53.000
Pasture forage ton 10.50 3.600 15.900
Corn for grain bu 0.70 0.400 0.350
Silage corn ton 7.50 3.500 8.000
Wheat grain bu 1.20 0.500 0.300
Sorghum grain - bu 0.95 0.410 0.300
Soybean grain bu 3.00 0.700 - 1.100
Burley tobacco b 0.07 0.011 0.075
Dark air tobacco Ib 0.07 0.006 0.060
Dark fired tobacco Ib 0.07 0.006 0.060
Barley grain bu 0.90 0.410 0.300
from NRCS Code 590: Iblyield unit
Rye grain bu 1.16 0330 0.320
Oats grain bu 0.62 0.250 0.190
Bermuda grass hay ton 37.60 8.700 33.600
Reed canary hay ton 27.00 8200 25000
Eastern gamma hay ton 35.00 16.100 31.200-

25.000

Other warm-season hay ton 20.00 6.800

Soil Buffer Test

The pH of the soil is a measurement made from a mixture of
soil and water and is reported for all samples. The soil buffer test
is performed and used to determine lime requirement of samples
with a soil pH of 6.4 or below. In the soil buffer test, a buffer
solution is mixed with soil, and the pH of the mixed solution is
measured. The result from the buffer test is reported as buffer
PH. The buffer pH and the soil pH together can be used to de-
termine lime requirement for changing soil pH to some desired
level. Buffer pH is not the same as soil pH.

To determine how much lime is required to raise soil-water
PH, refer to the table with your target pH in the heading. Tables
5, 6, and 7 show target soil-water pH of 6.4, 6.6, and 6.8, re-
spectively. Amounts of limestone per acre are given for water
pH vs. buffer pH in increments of 0.2 pH units. (Computerized
recommendations use 0.1 pH unit increments.) To determine
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limestone rates, read down the left side of the appropriate table
to the water pH reading, then read across to the column under
the buffer pH reading. If hydrated lime is applied, use two-thirds
of the rate shown.

The adjustment of soil pH by limestone is affected by (1)
thoroughness of mixing into the soil; (2) depth of mixing into
soil (top 6 inches is assumed); (3) time of reaction (four years are
needed for complete reaction of limestone; however, the reaction
time for hydrated lime is much shorter); (4) quality of limestone

(a relalive neutralizing value of 67% is assumed); and (5) use
of acid-forming nitrogen fertilizers that can lower the effective
soil pH obtained. When applying lime rates greater than 4 tons
per acre (T/A), the lime should be thoroughly mixed in the plow
layer by applying one-half the recommended rate before plowing
and the other half after plowing followed by discing. Consult
Determining the Quality of Aglime: Relative Neutralizing Value
(RNV) (AGR-106) and your county Extension agent for lime
quality information in your area.

Table 5. Rate of agricultural limestone (T/A) needed to raise soil pH to 6.3.

Water pH - Butfer pH of Sample If Buffer pH

ofSample 55 57 59 61 63 65 6.7 6.9 IsUnknown
45 70 60 60 50 40 40 30 30 4.0
4.7 70 60 60 50 40 40 30 30 4.0
4.9 70 60 60 50 40 40 30 30 4.0
5.4 70 60 50 50 40 30 30 20 4.0
53 70 60 50 40 40 30 30 20 35
5.5 60 50 50 40 40 30 20 20 3.0
5.7 60 50 40 40 30 30 20 20 25
5.9 — 50 40 30 30 20 20 1.0 2.0
20 20 10 10 1.5

61 - - — 30 30

Table 6. Bate of agricultural limestone (T/A) needed to raise soil pH to 6.6.

Water pH Buffer pH of Sample If Buffer pH
ofSample 55 57 59 61 63 65 67 69 IsUnknown
45 - 70 70 60 60 50 40 40 30 6.0
4.7 70 70 60 60 50 40 40 30 55
4.9 70 70 60 60 50 40 40 3.0 5.0
5.1 70 70 60 50 40 40 40 30 45
53 70 70 60 50 40 40 30 20 4.0
55 70 60" 50 50 40 30 30 20 3.5
57 60 60 50 40 40 30 20 20 3.0
5.9 _ 50 40 40 30 30 20 20 25
6.1 — - 40° 30 30 20 20 10 20 -
6.3 — — — 30 20 20 10 1.0 15

Table 7. Rate of agricultural limestone (T/A) needed to raise soil pH to 6.8.

Water pH Butfer pH of Sample If Buffer pH
"ofSample 55 57 59 61 63 65 67 69 IsUnknown
45 70 70 70 60 50 50 40 30 6.0
4.7 70 70 70 60 50 50 40 3.0 6.0
4.9 70 70 70 60 50 50 40 30 6.0
51 70 70 70 60 50 50 40 30 6.0
5.3 70 70 70 60 50 40 30 30 55
55 70 ‘70 60 50 50 40 30 30 50
57 70 .70 60 50 50 40 30 20 45
59 — 60 50 50 40 40 30 20 3.5
6.1 — — 50 40 40 30 20 20 3.0
6.3 — — — 30 30 30 20 10 25
6.5 — - —  — 20 20 20 1.0 .20
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Corn
Lime .
If water pH is below 6.2, refer to page 6 and use the appropri-
ate amount for a target pH of 6.4.
Nitrogen

_ Also see the “Fertility Management” chapter in Cooperative
Extension Service publication A Comprehensive Guide to Corn
Management (ID-139). '

Table 13. Recommended application of nitrogen, Ib/A. (See adjustments below). Corn
’ Intensive Tillage! Conservation Tillage!
Well- Poorly Moderately Well-

Drained Moderately Well- Drained Well-Drained  Drained to Poorly
Previous Crop Soils? Drained Soils? Soils? Soils?- Drained Solils?
Corn, sorghum, soybean, small grain, fallow  100-140 140-175 175-200 125-165 165-200
‘Grass, grass-legume sod (4 yr or less), winter  75-115 115-150 150-175 100-140 140-175

annual legume cover

Grass, grass-legume sod (5 yr or more) 50-90 90-125 125-150 75-115 115-150

1 intensive tillage has less than 30% residue cover, and conservation tillage has more than 30% residue cover on the soil at planting.

2 Soil drainage class examples are given on page 4.

Adjustments to Recommendations in Table 13: :

Irrigation—Nitrogen rate on irigated corn should be increased to 175-200 b N/A due to increased risk of depletion of available N

from crop uptake, leaching, and denitrification.

« Sidedressed N—On moderately well-drained to poorly drained soil, rates of nitrogen can be decreased by 35 Ib/A if as ruch as two-

thirds of the N is applied four to six weeks after planting.

* Conservation Tillage—On moderately well-drained to poorly drained soils, the risk of denitrification loss is great from N applied at
or near planting on conservation-till corn. Alternative practices may include: 1) split N application as noted in.comment above; 2) use
of maximum rate in appropriate recommended range at planting; or 3) use of a nitrification inhibitor at planting with N sources that
inciude urea, N-solutions, or anhydrous ammonia with minimum rate in the appropriate recommended range.

= Surface-Applied Urea—Volatilization losses of N from urea-based products can be significant with surface application after May
1. Allernative practices include: 1) irrigation or incorporation within two days after application; 2) use of a urease inhibitor; 3). use of

maximum rate in appropriate recommended range.

Winter Legume Cover Crops—A winter legume cover crop
can provide a substantial amount of nitrogen for corn with either

" no-tillage or conventional tillage. Research conducted by the

University of Kentucky on no-tillage comn indicates that some

legume cover crops can provide yield advantages beyond that

provided by fertilizer nitrogen. Hairy vetch performed better than
crimson clover or big flower vetch. The dense mulch resulting
from a killed legume cover crop conserves soil water, aids in
weed control, and helps to control soil erosion.

Three important factors should be considered when using a
legume cover crop:

1. The amount of nitrogen provided will depend on the amount
of growth the legume makes before it is chemically killed or
plowed under. However, comn planting should not be delayed
later than mid-May, particularly in well-drained soils.

2. A cover crop, legume or nonlegume, can deplete soil water
during a dry spring, resulting in decreased germination and
seedling growth of comn.

3. Some vetch seeds are hard and can remain in the soil for one
or more years before germinating. The result can be volunteer
vetch in small grains grown in rotation with com unless the

- vetch is killed with herbicides in the early spring.
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Placement—Small amounts of N plus K,0 can be applied
in the row, but if more than 15 1b/A of N plus K,O is banded, it:
should be banded at least 2 inches below the soil surface and 2
inches to the side of the row center. No more than 100 Ib/A of N
plus K,0 should be banded near the row. Fertilizer for banding
near or in the row should not contain urea.

Corn

Table 14. Phosphate recommendations.
Lb/A Lb/A P05
Category Soil Test P to Apply
High above 60 0
Medium 46 - 60 30
41-45 40
37-40 50
33-36 60
28-32 70
Low 23-27 80
19-22 90
14-18 100
9-13 110
6-8 120
Very low 1-5 200
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Table 15. Potash recommendations. Com Zinc
Grain SHiage Where zinc deficiency of comn is suspected or has previously
Category s oillb'!l,'clegt K ';g’ :p';fyo Ltgl ﬁpl;f;) occuxre*:d, a zinc soil te.st is helpi"ul in @term%ning if zinc sh?u]d
Very high Above 420 0 ) be applied. The follow3ng table lists soil test zinc levels at various
High 355 - 420 0 30 soil pH ranges and soil test P levels below which a response to
336 - 354 0 40 zinc fertilization is likely to occur. However, many other factors
318-335 0 50 including weather conditions and cool soil temperatures affect
301 - 317 0 60 availability of soil zinc to corn, making it difficult to predict a
Medium 282 - 300 30 70 response to added zinc for a specific growing season. Zinc can
264 - 281 30 80 be applied as a broadcast or band treatment. The broadcast treat-
242 - 263 30 90 ment should raise the Zn soil test to acceptable levels for several
226 - 241 40 100 years.
209 - 225 50 110 -
191 - 208 60 120
Low 173 -190 70 . 130
156-172 80 140
136 - 154 90 150
118-135 100 160
100 - 117 110 170
Very low Below 100 120 180
Table 16. Zinc soil test levels required for Zn recommendations.? Com
Soil : Zn Recommended
Test P . _ Soil Water pH {Lb/A)
Lb/A 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 Broadcast|Banded
25 05 07 09 10 12 14 16 17 19 21 23 24 26 28 30 31 33
50 11 12 14 16 18 19 21 23 25 26 28-30 32 33 35 37 3.9
75 14 156 17 19 21 22 24 26 28 30 31 33 35 36 38 40 42 10-15 2-3
100 16 18 19 21 23 25 26 28 30 32 34 35 37 39 41 42 44
150 19 21 23 24 26 28 30 31 33 35 37 38 40 42 44 45 47
200 21 23 25 27 28 30 32 34 35 37 39 431 42 44 46 48 49
250 23 25 27 28 3.0 32 34 35 37 39 41 42 44 46 48 49 51
300 24 26 28 3.0 32 33 35 37 39 40 42 44 46 47 49 51 53
- 350 26 27 29 31 33 34 36 38 40 42 43 45 47 49 50 52 54 20-30 4-6
400 27 29 30 32 34 36 37 39 41 43 44 46 48 50 51 53 55° ’
450 28 29 31 33 35 36 38 40 42 43 45 47 49 51 52 54 56
500 28 3.0 32 34 36 37 39 41 43 44. 46 48 50 51 53 55 57

1 Zinc and phosphorus levels shown are from soll extraction by the Mehiich Il procedure. To determine if zinc is needed, find the appropriate
soil test P level in the left column and read across the table to the appropriate soil pH level. If soil test zinc Is less than that shown for the

appropriate solil test P level and pH, apply fertilizer zinc as recommended in the table.

11
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Soybean
Lime
- If water pH is below 6.2, refer to page 6 and use the appropri-
ate amount for a target pH of 6.4.
Nitrogen

No nitrogen is recommended for well-nodulated soybean.

Double Cropping of Small Grains and Soybean—The
phosphate recommendation should be taken from small grains,
and the potash recommendation should be taken from soybean.
This recommendation can be applied in the fall before seeding
the small grain.

Inoculation

" Soybean should be inoculated when planted in fields where
soybean has not been grown in the past three to five years, or
where previously grown soybean had few nodules. If inocula-
tion is necessary, the inoculant should be applied to the seed or
in the row at planting. Delays in planting inoculated seed often
result in poor nodulation. Numbers of live rhizobia in inoculum
decrease rapidly under dry conditions, exposure to sunlight and
high temperatures, or when packaged dry with sodium molybdate
and fungicides.

Molybdenum

If soils are limed to maintain pH values at 6.2 or above, alu-
minum and manganese toxicities and molybdenum deficiency
usually do not occur in soybean. However, in soils with pH values

" below 6.2 at seeding time, molybdenum application to soybean is

recommended. Apply 1 to 2 oz of sodium molybdate (0.4 t0 0.8 oz
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Table 17. Phosphate recommendations. Soybean  Table 18. Potash recommendations. Soybean
Lb/A Lb/A P05 Lb/A Lb/A KO
" Category Soil Test P to Apply Category Soil Test K to Apply
High above 60 0 High above 300 0
Medium 40 - 60 30 Medium 242 - 300 30
34-39 40 ’ 226 - 241 40
. 28-33 50 209 - 225 50
Low 22-27 60 191 - 208 60
16-21 70 Low 173-190 70
11-15 80 155-172 80
9-10 90 136 - 154 90
7-8 100 118-135 100
6 110 100 - 117 110
Very low 1-5 120 Very low 82-99 120
64 - 81 130
46 - 63 140
below 46 150

of elemental molybdenum) per acre as a seed treatment. This is a
satisfactory method of applying a small amount of molybdenum
where no seed inoculant is needed. Where soybean seed is to be
inoculated, including sodium molybdate with the inoculum may
seriously lower the numbers of live rhizobia if not planted im-
mediately. If both inoculum and molybdenum are needed, apply
inoculum to the seed and broadcast the molybdenum on the soil.
For each acre, dissolve 1 1b sodivm molybdate (6.4 0z molybde-
num) in 20 to 40 gallons of water and spray uniformly ahead of
final seedbed preparation. Not more than 2 Ib sodium molybdate
(13 oz molybdenum) per acre should be used during any five-year
period. Use of molybdenum should not be substituted for a good

liming program.

Manganese

Foliar applications of manganese on manganese-deficient
soybean have been superior to soil applications made at plant-
ing. Foliar manganese spray is recommended in two forms:
chelated manganese at rates recommended by the manufacturer
on the label, and manganese sulfate at the rate of 1.0t0 1.5 Ib
of actual manganese per acre in 20 to 25 gallons of water when
the soybean is 10 inches high or higher.
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Small Grains
(Barley, Oats, Rye, Wheat, and Triticale}

Lime
If water pH is below 6.2, refer to page 6, and use the appro-
priate amount for a target pH of 6.4.

Nitrogen

Fall Application—Only enough N to provide for good ground
cover and to stimulate tillering is necessary. Seedings following
tobacco, soybean, or well-fertilized corn will likely have enough
carryover N for fall growth. For optimal fertilizer N efficiency,
the total fall application should not exceed 40 Ib N/A for seed-
ings in fields with insufficient N carryover. Fall-applied N will
be of little benefit where little fall growth is expected.

Spring Application—Application from late February to early .

April is the most effective. Where excessive rainfall occurs in

-late winter or early spring, split applications of spring-applied

N may be justified.
Small
Table 19. Spring nitrogen rates. Grains
Lb N/A
Tilled seedbed 60 - 90
No-till seedbed 90-120

Sources—Experimental results have shown little difference
among nitrogen materials commonly used to supply supplemen-
tal N to small grains.

Small Grains for Grazing—Total forage production from
small grains can be increased by splitting nitrogen applications
between fall and spring. For fall grazing, apply 50 to 60 1b N/A
at seeding. A late winter or early spring topdressing of 30 to 50

Ib N/A will stimulate early growth for additional grazing.

Intensively Managed Wheat—When managed for high
yields (70 to 100 bu/A), wheat should receive higher rates of N
in the spring. If spring N is split into two applications (early to
mid-February and mid- to late March), yields will be 3 to 5 bu/A
higher than if all N is applied in a single application in mid- to
late March. The February application should be made at “green-
up,” and the March application should be made at Feek’s growth
stage 5 or 6 (just prior to jointing or at jointing). “Green-up”
may not occur until March in Central and Northern Kentucky.

Double Cropping of Small Grains and Soybean—The

Table 20. Spring nitrogen rates (lb/A). Intensive Wheat

February March Total
Single application 0 95 05
Split application 30 - 60 75-45 105
Table 21. Phosphate recommendations. Small Grains
Lb/A ) Lb/A P,05 -
Category Soil Test P to Apply
High above 60 ) 0
Medium 48 - 60 30
45 - 47 40
41-44 50
38-40 60
34-37 70
. 31-33 80
Low 24 -30 90
17-23 : 100
10-16 110
Very low below 10 120
Table 22. Potash recommendations. Small Grains
Lb/A Lb/A K0
Category Soil Test K to Apply
High above 300 . 0
Medium 213 - 300 30
187 -212 40
Low 159 - 186 - 50
132-158 60
104 - 131 70
Very low below 104 80

phosphate recommendation should be taken from small grains,

. and the potash recommendation should be taken from soybean.
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This recommendation can be épplied in the fall before seeding
the small grain.

Small Grains for Silage—Small grains harvested for silage
remove large amounts of potash from the soil. When double
cropping small grains with corn or soybean where the small
grain is to be cut for silage, apply recommended rates of potash
for small grain at the time of seeding and for corn or soybean at
the time of its seeding.



